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PREFACE 


J)('j’jN(i KoiiK! Iwonly-iivc years' o\|>(irieu(;e as a tinclnrial 
clioiiii.st, lirst iti the works and later in a Seljonl of’^'eclinoloey, 
the author lias, partieiilariy (lurinij; re.ueiit yean, had frequent 
cause to ri'oret Ihe laidv of a niannaJ on the Bleaching and 
Dyeiuo of the Veoetahle Fibrous Materials which, whilst compre¬ 
hensive and uji-to-dale, is sufliciently concise and ohtainahle at 
a price within reach of the student and of the younger bleacher 
and dyer. ' 

The leadine coal-tar colour manufacturers have issued excellent 
hand-books op this subject, hut uaturally'each of these works 
deals only with the projierties and modes of a]i|)lication of tho 
products of one particular lirui; a/ comparison of the materials 
,»{nppliod and tho methods recommended by the dffl'erent npinu- 
facturers, thus in any case necBSsitatino the e.xpeiiditure of a 
consideraJile ainomit of time. Such a conipari.son is indeed 
frequently impossible heeau.se fairly complete sets of these hand¬ 
books are rarely available, especially for the use of tho junior 
employees in works. 

Jn the present manual the author has endeavoured to describe 
all the jii'acticahle methods which have been proposed iu connec¬ 
tion wjdli hleachiiio and dyoiiifr, so that different methods of 
applying the same dyestuffs are fi'eqiiciitly quoted. These alter¬ 
native n ethods are intended tor the iiitellif'ent consideration of 
the student, and it ie, of course, not su^ttosted that the d,yer 
should lightly discard a process which he is usiiifi Rucoe.ssfnlly in 
favour of another which is hero described ; a change in works’ 
practice of Fiis kind slumld never he made without the most 
careful study, hrith practical and theoretical, of the relative 
advantages and disadvantages of the methods concerned. At 
the same time it is hoped that the presentation side by side 
of various alternative methods may, in many eases, prove 
advantageous to tho dyer by providing him with suggestions 
which he can apply to his own experience ; he may thus perceive 
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how his own pi'oeesscs and inoUiods can lie nsofnily inodihed, h_y 
011111110111;;; diflcront methods, or hy adaplino jiarls of other 
liroeessoH to his own. ‘ 

A ready moans of eompariiio tlio various methods in use is 
of particular iiii[iortatice in connection with the application of 
the modern sulphur and vat dyestulTs: the modes of applying 
the dyestulls of diftereiit makers vary very considerahly in these 
classes and success or lailure oflen depends upon the jiarticular 
method used'. 

In order to prevent the, work from lieconiinp inidnlv hiilky and 
costly only such information as is alisolutely essential isincinded. 
The a-iitlior fully recopiiises that a. thorough training in physics, 
chemistry and meidianics is essential to aai intelligent iiniler- 
standine of the processes dealt with. lie does not. howeviw, 
consider it within the sPope of this jiraetieal manual to deal 
with the purely scientilic aspect of the matter. The cheniicals 
and niordanls actiia’dy iiseil in ))ra,ctice are staj;ed in alpha¬ 
betical order with the necessary cross-references. The artilieial 
orpaiiie dyestnils are slatrtl in the same way. , and a,Ve 
clasfjilied aectii'dinp to their chief methods ol ajiplieal ion. lu, 
order to obviate uimecessary repetition of methods of applica¬ 
tion, mmiliers and letters are placed in front of the ininies of 
dyostnfls, indicating' the |innci]ial method or methods hy means 
of wliicli each is applied and after-treated. A ready means is 
thus provided for ascertaining which dyestnITs of dill'ercnt 
makers can he used in eoiiihinaliou and by the same method of 
dyeino. 

In the section dealing with tl^c machinery used in hlijacliiiie 
and dyeinp, photographs of actual macliiiies are discarded as 
being of little educational value ; and in iheir place sections of 
the machines are given so as to show the essential working jiarts. 
A number of the diagrams illustrating this section are )iriiited 
in tw'o colours in order to sceiirc greater clearness and intelligi¬ 
bility ; the author is especially iiidehted to tiie }<uhlishei'S for 
accejitiiig this expensive feature of the work. 

Whenever possible the dimensions, sfieeds, working capacities, 
and the power necessary fur driving the machines are given, 
because it is often difficult to obtain inforiiuitioii upon these 
important quesJions. ' 

The author wishes to express his indehtmliiess to i’rofessor 
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llaptiael !Me,ldola, F.R.S., for his kiruliicss in writing an Intro¬ 
duction to tho hook, to the various engineering linns, to the • 
coal-tar colour manufactunVs, and to some friends for tlie 
willingness with which they have placed information at his 
disposal. 

He also wishes to thank Mr. W. F. A. Ermen, M.A. (Cantab.), 
and iVir. II. I’ennington, F.C.S., for reading tho ]>roofs, 
,and Mr. h'. M’. Hailey for his assistance in preparing the photo- 
jnicrogra.phs. • 

In the lirst issue of a work of the detailed c'l^aracter of llus 
jireseiil one it is im[)Ossil>le, to avoid slips or omissions. Tho 
author will, lluu'efore, he indehlod to his readei’s for ])oiining 
out any such eri'ors, and he will endeavour to use such iniornia- 
•tion in tlie pi'e|)aralion of a future edition. 


Mrvirii’Ai. SigiooT, ol' 

\'ii'ioiii,s 1 'm\ i.asri'V or M\xc in;sTi',i;. 


. 1 . 11 . 
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I'liE lirinicli (if Toclniolof^y (l(iall. with liy Mr. Iliihner in llni 
present volmne luiiy i'C regarded as typieiil of Utjtso industries 
\.hitdi are iininediiitely deiieiidont for their developinent upon 
scientifie and (!s))e(;ially upon clieiniciil researcli. In no subject 
iias tliere l)een such revolution in practice ii,s has been brought 
about ill tinctorial art liy the introduelion of llie coal-tar colour¬ 
ing inatters. A state of wliat luay wi (dieuiical language he 
desci’ihi'd as laluhiii has lieeii infused into this great adjunct of 
the te-vlih' industries fi'oin llie very hegiuniniyof I’ei'kin’s jiioneer- 
iiig work in 185(i, and has extended to the jiresent time when 
fmsh discoveries are constantly placing at the disposal of the 
(Iyer new materials requiring new or inodilied nietluMs of applica¬ 
tion. In view of this continually swelling list of available 
dyestuffs, of the constant displacement of the old by newer 
colouring matters, and of the accompanying development of the 
mechanical plant necessary for their application on the large 
scale, no e.visting text-hook or luaiiual can be regarded as 
rejiresenting the tiiial state of the industry. The large 
and more costly standard works necessarily require much 
time f(n- revision, and wdien their latest edition appears they 
have already been more Tireless outstripped by the march of 
discovery. 

The aim of Mr. Iliihner’s hook is to bridge the gap between 
these standard and expensive works and the technical publications 
in which new discoveries are described ; in other W'ords, to place in 
the hands of his readers » concise lint comprehensive practical 
account of the exifting state of the industry in such compact and 
wieldy form tliat it can he kept ii]) to date without undue delay 
in the issue of successive editions. There can he no doubt as to 
the necessity for sucli a compilation as is now placed at the 
disposal of bleachers and flyers. The author’s reeognised expert 
knowledge of his siidiject and his long experience as a teacher are 
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mifJit'.iwit guiiriiiitee Hull Ibe iuiliislry for wliich be is ealeviiif!; 
will jirolil f'n'iiily by bis liiboiivs bulb from tbe ])oint of view of 
the teacber and student as widl as ironi that of tbe worker in tlie 
bleaclidionsi! or (bo dyi‘-sb(!d. 

Tbej'e are certain as|i(!elK of the' treatment of the sidiject 
adopted by tbe antboi’ of tlu; present work wbicb merit special 
consideration. In tbe first place it will bo seen tluit tbe dominat¬ 
ing idea is ])ra.ctical>ilily; fi'om cover to coyer it will be. found 
that (bi^ nefflls of tbe leclniolof;ist have been kej)l, primarily in 
view. To tbo.)6e who are iamilbir witb tb('snbject from tbe ])tnely 
cbemiiail siile tbe l■('sldt may at lli'st sight a.ppea,r startling nay, 
iinscientitic. Tbe classillcalion of tbe colouring matlei's accord¬ 
ing to cbeiiiica.l type. un(jnest,iona,l)ly sound tboiigb it be 
disajipears iin ler the jiresent scbeme, and compounds of tbe 
most be.terogcii.'ous tyjie.'. a,re grouped together. Of course, tbe 
indiistiw recoginses. and has long recogniseil. siiidi idassibcation 
as tbe only jiractica^'one. Ibit tbei'e is no real conllic.l between 
science and practici!; it is simjily a, case of regarding tbe. saim^ 
sidiject IVom two (hITermd. but not necessarily antagonistic poilits 
of view. • i 

Tbe practical d_\ or wants in the lirst jdace shade, and in tbe next 
place a, colouring matter tluit can be applied to tbe fabric in some 
pa,r(icular way to meet the specia,! I'eijiiirements of tbe case. It 
mat ters not to him whether tbe bbu' or I'ed is a, derivative of 
trijibenylmetbane, an azo-compound, an a./.ine, a tbiazine or an 
oxa.zine, so long as it gives tbe desired shade under the particular 
conditions of application necessary for tbe siiecial class ol fabric 
with wbicb be has to deal. Tbe classilic.ation of lirst ing^ortance 
in the industry is. tberet'ore, acconfing to mode, of application— 
wbetber tbe dyestuff is basic or acid, “ substantive,” or “ vat ” 
and so forth. Under this scbeme the pi’actiea,! worker know’s 
at once where to look for a particular group, and having 
found tbe grouji, then tbe sub-classification gives bim tbe list 
of available colouring matters uinler their various shades. 
Such scbeme’of classification is obviously as'sound technically 
as is tbe classilieation aecording to ebemical type sound 
scienlifically. Tbe kind of information wbicb tbe colourist 
reipiires is no more furnisbed by the chemical^ classification 
tluiii is tbe bliemieal structure indicated by tbe teclmieal 
classification. 
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Jn view ei these consiilenitiens it is niiiuMiossiii'v to dwell at 
leiinth upon the imictieal advaiitiif'es of the troatiiient wliich 
Mv. lliibiier has found it iieeeSsarv to adopt. Jl may, however, 
he poiiitt'.d out that as one special feature of this treatiiuuit it has 
eiiahled the aadlior to avhievi! within small coin])a,ss what has 
hitherto lU'cessitated lahorious comparisons of trade cal;ilofj;ues 
and eirculai's and technical i)idilica.tions, vi/.. the co-ordination 
pi methods of application in cases where several alternative 
methods are availahle. Tlu! importance of this hn()\\’lede(> (,o the 
pr.ictical dyer is ri'con;nised hy tlu; author in hisi'reface. and it 
caainot h(t too stronydy emjihasised. 

More es])ec,iaily w ill tlu^ value of such co-ordination he realised 
in connection with the grou]) of sul]ihur dyostulTs—a, grou]) with 
tile lamiaihahle histoiy of having |)assed within the, course of a 
few years from a position of couiparatiift' iusignilieance, to om^ of 
enormous imj)ortauce. Within a, period of less than a decade 
th(! rapid diivelpjuucnt of tluise colouring matters has enuhled the 
author to give a list of over 21(1 distinct comjiounds of various 
si aides. 

I With rc.sp(!ct tu the iiaichineiy in use for hlcachiiig and dyging 
o])eratii)ns, tin; ])lan of giving diagi'ammatic sections instead of 
])ictures must stii}Ugly commend itself to all who liav<' occasion 
to use, this hook. Many works in other hrancluas of technology 
which have come under the writer’s notice have lost consider¬ 
ably in value through failing to adopt this plan. A ligure of a 
complex maehiue, unless tlu; student has access to a dissectable 
model, gives a very inadecjiiato idea of tlie construction of llio 
hidden .woi'king ])arts. I'lxplanations of the working hy te.xlual 
doscri|)linns of the ligui-es without the iiid of diagrammatic 
rcipresentation arc, even with tlic most lucid writers, often ohscni’e 
and sometimes misleading. A collection of juclures showing the 
various types of machines in use in some jiarticular industry, 
liowever much the descriptions are belaboured, freuuently results 
in tlie production of what 'might more fairly he described as a 
kind of elaborated illustrated trade catalogue rather than a 
technological work. Mr. linhner, as will he seen fj'oni the follow¬ 
ing ])ages, has completely avoided tliis danger and, as a feature 
which is unique in the illustration of English works on the 
present suhjec.t, has made the general working particularly plain 
to the student hy showing in red the actual course of the fabric 
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thi’ougli tho varioiiM iiiachinos. The practical value o£ the book 
is by thin ilevico cotisiilerahly eiihaiieed. 

One other point .sngg(!sts itself hi connection with the present 
contrihution to technological literature. In this volume, which 
is avowedly ])ra(!lical, no place is given to theoretical considera¬ 
tions in connection with a.ny jiart of the subject. As a question 
of educational policy this total omission of theory may possibly 
he cliallenged. It may lie well to point out thei'efore that the 
author, wink' strictly limiting himsell to his own |irogra.mme, by 
no means im|>'i('s that scientific or theoretical treatment is to he 
disconntenaiiced. He lias siiiipl\ omitted theory as being outside 
the scope of his iiarticnhir tre.atiiieiit of the siihject. In this lu' 
has certainly a.dopted a sound policy, tor there is no more lameiit- 
ahle display of shaJlowness in the treatment of scientific subjects 
than is to he found in ir any technological works whose authors 
huye thought it necessary to giye a jireliminaiy smattering of 
physics, cheinistry. etc., by way of introduction to their main 
topic. Mr. linhner knows the theoretical side of this industry 
as W(dl as anybody, hut he has not thought it necessary to deal 
w ilh this aspect here. 

It may perhaps he urged that from the purely jiraetical stmid- 
])oint the student undergoing training for this industry need not 
he tronhied with theoretical notions. No sound educationalist 
would, however, siqiport this contention. The inlrodiiciiou of 
theory into practice has a liealthy leavening intiuouce, and in the 
present ease would have the ellect of preventing the student from 
regarding this work as a mere collection of workshop recipes or 
practical "tips"—the very last use to which the author intends 
the hoidv to he put. If the studenT desires—as he should he 
encouraged to desire—to follow the developments of theory in 
relation to dyeing processes his wants Urve catered for by other 
recognised piihlications. The present treatment of the siihject is 
not to supersede hut to snperadd to the scientific treatment. It 
will he seen, in fact, that even at tluvoutset, as in the chapters 
dealing with water and the cliemicals and moiHants, some know¬ 
ledge of tile princiiilos of chemical science is assumed. It may 
he asserteil as a general principle, which is unfortunately too 
often overlooked in this country, that the preliminary scientific 
education of the student of technology in those subjects bearing 
upon hi.s industry cannot he too deep. The pounder the scientific 
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training the better tlie result in tlio direction of s])ecialisalion in 
the school of technology. Such a work as that by Jlr. Uubner 
now coniiiieiuled to tho reade^' will exert a benelicial iiilluence 
upon the ))ranch of industry for which it caters diix'ctly propor¬ 
tional to tho chemical and piechanical atlaiinnents of the student 
who ii.ses it. 

Rai'iiauij MiiLDon.t. 
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PREFACE 


J)('j’jN(i KoiiK! Iwonly-iivc years' o\|>(irieu(;e as a tinclnrial 
clioiiii.st, lirst iti the works and later in a Seljonl of’^'eclinoloey, 
the author lias, partieiilariy (lurinij; re.ueiit yean, had frequent 
cause to ri'oret Ihe laidv of a niannaJ on the Bleaching and 
Dyeiuo of the Veoetahle Fibrous Materials which, whilst compre¬ 
hensive and uji-to-dale, is sufliciently concise and ohtainahle at 
a price within reach of the student and of the younger bleacher 
and dyer. ' 

The leadine coal-tar colour manufacturers have issued excellent 
hand-books op this subject, hut uaturally'each of these works 
deals only with the projierties and modes of a]i|)lication of tho 
products of one particular lirui; a/ comparison of the materials 
,»{nppliod and tho methods recommended by the dffl'erent npinu- 
facturers, thus in any case necBSsitatino the e.xpeiiditure of a 
consideraJile ainomit of time. Such a conipari.son is indeed 
frequently impossible heeau.se fairly complete sets of these hand¬ 
books are rarely available, especially for the use of tho junior 
employees in works. 

Jn the present manual the author has endeavoured to describe 
all the jii'acticahle methods which have been proposed iu connec¬ 
tion wjdli hleachiiio and dyoiiifr, so that different methods of 
applying the same dyestuffs are fi'eqiiciitly quoted. These alter¬ 
native n ethods are intended tor the iiitellif'ent consideration of 
the student, and it ie, of course, not su^ttosted that the d,yer 
should lightly discard a process which he is usiiifi Rucoe.ssfnlly in 
favour of another which is hero described ; a change in works’ 
practice of Fiis kind slumld never he made without the most 
careful study, hrith practical and theoretical, of the relative 
advantages and disadvantages of the methods concerned. At 
the same time it is hoped that the presentation side by side 
of various alternative methods may, in many eases, prove 
advantageous to tho dyer by providing him with suggestions 
which he can apply to his own experience ; he may thus perceive 
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how his own pi'oeesscs and inoUiods can lie nsofnily inodihed, h_y 
011111110111;;; diflcront methods, or hy adaplino jiarls of other 
liroeessoH to his own. ‘ 

A ready moans of eompariiio tlio various methods in use is 
of particular iiii[iortatice in connection with the application of 
the modern sulphur and vat dyestulTs: the modes of applying 
the dyestulls of diftereiit makers vary very considerahly in these 
classes and success or lailure oflen depends upon the jiarticular 
method used'. 

In order to prevent the, work from lieconiinp inidnlv hiilky and 
costly only such information as is alisolutely essential isincinded. 
The a-iitlior fully recopiiises that a. thorough training in physics, 
chemistry and meidianics is essential to aai intelligent iiniler- 
standine of the processes dealt with. lie does not. howeviw, 
consider it within the sPope of this jiraetieal manual to deal 
with the purely scientilic aspect of the matter. The cheniicals 
and niordanls actiia’dy iiseil in ))ra,ctice are staj;ed in alpha¬ 
betical order with the necessary cross-references. The artilieial 
orpaiiie dyestnils are slatrtl in the same way. , and a,Ve 
clasfjilied aectii'dinp to their chief methods ol ajiplieal ion. lu, 
order to obviate uimecessary repetition of methods of applica¬ 
tion, mmiliers and letters are placed in front of the ininies of 
dyostnfls, indicating' the |innci]ial method or methods hy means 
of wliicli each is applied and after-treated. A ready means is 
thus provided for ascertaining which dyestnITs of dill'ercnt 
makers can he used in eoiiihinaliou and by the same method of 
dyeino. 

In the section dealing with tl^c machinery used in hlijacliiiie 
and dyeinp, photographs of actual macliiiies are discarded as 
being of little educational value ; and in iheir place sections of 
the machines are given so as to show the essential working jiarts. 
A number of the diagrams illustrating this section are )iriiited 
in tw'o colours in order to sceiirc greater clearness and intelligi¬ 
bility ; the author is especially iiidehted to tiie }<uhlishei'S for 
accejitiiig this expensive feature of the work. 

Whenever possible the dimensions, sfieeds, working capacities, 
and the power necessary fur driving the machines are given, 
because it is often difficult to obtain inforiiuitioii upon these 
important quesJions. ' 

The author wishes to express his indehtmliiess to i’rofessor 
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llaptiael !Me,ldola, F.R.S., for his kiruliicss in writing an Intro¬ 
duction to tho hook, to the various engineering linns, to the • 
coal-tar colour manufactunVs, and to some friends for tlie 
willingness with which they have placed information at his 
disposal. 

He also wishes to thank Mr. W. F. A. Ermen, M.A. (Cantab.), 
and iVir. II. I’ennington, F.C.S., for reading tho ]>roofs, 
,and Mr. h'. M’. Hailey for his assistance in preparing the photo- 
jnicrogra.phs. • 

In the lirst issue of a work of the detailed c'l^aracter of llus 
jireseiil one it is im[)Ossil>le, to avoid slips or omissions. Tho 
author will, lluu'efore, he indehlod to his readei’s for ])oiining 
out any such eri'ors, and he will endeavour to use such iniornia- 
•tion in tlie pi'e|)aralion of a future edition. 


Mrvirii’Ai. SigiooT, ol' 

\'ii'ioiii,s 1 'm\ i.asri'V or M\xc in;sTi',i;. 


. 1 . 11 . 
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I'liE lirinicli (if Toclniolof^y (l(iall. with liy Mr. Iliihner in llni 
present volmne luiiy i'C regarded as typieiil of Utjtso industries 
\.hitdi are iininediiitely deiieiidont for their developinent upon 
scientifie and (!s))e(;ially upon clieiniciil researcli. In no subject 
iias tliere l)een such revolution in practice ii,s has been brought 
about ill tinctorial art liy the introduelion of llie coal-tar colour¬ 
ing inatters. A state of wliat luay wi (dieuiical language he 
desci’ihi'd as laluhiii has lieeii infused into this great adjunct of 
the te-vlih' industries fi'oin llie very hegiuniniyof I’ei'kin’s jiioneer- 
iiig work in 185(i, and has extended to the jiresent time when 
fmsh discoveries are constantly placing at the disposal of the 
(Iyer new materials requiring new or inodilied nietluMs of applica¬ 
tion. In view of this continually swelling list of available 
dyestuffs, of the constant displacement of the old by newer 
colouring matters, and of the accompanying development of the 
mechanical plant necessary for their application on the large 
scale, no e.visting text-hook or luaiiual can be regarded as 
rejiresenting the tiiial state of the industry. The large 
and more costly standard works necessarily require much 
time f(n- revision, and wdien their latest edition appears they 
have already been more Tireless outstripped by the march of 
discovery. 

The aim of Mr. Iliihner’s hook is to bridge the gap between 
these standard and expensive works and the technical publications 
in which new discoveries are described ; in other W'ords, to place in 
the hands of his readers » concise lint comprehensive practical 
account of the exifting state of the industry in such compact and 
wieldy form tliat it can he kept ii]) to date without undue delay 
in the issue of successive editions. There can he no doubt as to 
the necessity for sucli a compilation as is now placed at the 
disposal of bleachers and flyers. The author’s reeognised expert 
knowledge of his siidiject and his long experience as a teacher are 
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mifJit'.iwit guiiriiiitee Hull Ibe iuiliislry for wliich be is ealeviiif!; 
will jirolil f'n'iiily by bis liiboiivs bulb from tbe ])oint of view of 
the teacber and student as widl as ironi that of tbe worker in tlie 
bleaclidionsi! or (bo dyi‘-sb(!d. 

Tbej'e are certain as|i(!elK of the' treatment of the sidiject 
adopted by tbe antboi’ of tlu; present work wbicb merit special 
consideration. In tbe first place it will bo seen tluit tbe dominat¬ 
ing idea is ])ra.ctical>ilily; fi'om cover to coyer it will be. found 
that (bi^ nefflls of tbe leclniolof;ist have been kej)l, primarily in 
view. To tbo.)6e who are iamilbir witb tb('snbject from tbe ])tnely 
cbemiiail siile tbe l■('sldt may at lli'st sight a.ppea,r startling nay, 
iinscientitic. Tbe classillcalion of tbe colouring matlei's accord¬ 
ing to cbeiiiica.l type. un(jnest,iona,l)ly sound tboiigb it be 
disajipears iin ler the jiresent scbeme, and compounds of tbe 
most be.terogcii.'ous tyjie.'. a,re grouped together. Of course, tbe 
indiistiw recoginses. and has long recogniseil. siiidi idassibcation 
as tbe only jiractica^'one. Ibit tbei'e is no real conllic.l between 
science and practici!; it is simjily a, case of regarding tbe. saim^ 
sidiject IVom two (hITermd. but not necessarily antagonistic poilits 
of view. • i 

Tbe practical d_\ or wants in the lirst jdace shade, and in tbe next 
place a, colouring matter tluit can be applied to tbe fabric in some 
pa,r(icular way to meet the specia,! I'eijiiirements of tbe case. It 
mat ters not to him whether tbe bbu' or I'ed is a, derivative of 
trijibenylmetbane, an azo-compound, an a./.ine, a tbiazine or an 
oxa.zine, so long as it gives tbe desired shade under the particular 
conditions of application necessary for tbe siiecial class ol fabric 
with wbicb be has to deal. Tbe classilic.ation of lirst ing^ortance 
in the industry is. tberet'ore, acconfing to mode, of application— 
wbetber tbe dyestuff is basic or acid, “ substantive,” or “ vat ” 
and so forth. Under this scbeme the pi’actiea,! worker know’s 
at once where to look for a particular group, and having 
found tbe grouji, then tbe sub-classification gives bim tbe list 
of available colouring matters uinler their various shades. 
Such scbeme’of classification is obviously as'sound technically 
as is tbe classilieation aecording to ebemical type sound 
scienlifically. Tbe kind of information wbicb tbe colourist 
reipiires is no more furnisbed by the chemical^ classification 
tluiii is tbe bliemieal structure indicated by tbe teclmieal 
classification. 
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Jn view ei these consiilenitiens it is niiiuMiossiii'v to dwell at 
leiinth upon the imictieal advaiitiif'es of the troatiiient wliich 
Mv. lliibiier has found it iieeeSsarv to adopt. Jl may, however, 
he poiiitt'.d out that as one special feature of this treatiiuuit it has 
eiiahled the aadlior to avhievi! within small coin])a,ss what has 
hitherto lU'cessitated lahorious comparisons of trade cal;ilofj;ues 
and eirculai's and technical i)idilica.tions, vi/.. the co-ordination 
pi methods of application in cases where several alternative 
methods are availahle. Tlu! importance of this hn()\\’lede(> (,o the 
pr.ictical dyer is ri'con;nised hy tlu; author in hisi'reface. and it 
caainot h(t too stronydy emjihasised. 

More es])ec,iaily w ill tlu^ value of such co-ordination he realised 
in connection with the grou]) of sul]ihur dyostulTs—a, grou]) with 
tile lamiaihahle histoiy of having |)assed within the, course of a 
few years from a position of couiparatiift' iusignilieance, to om^ of 
enormous imj)ortauce. Within a, period of less than a decade 
th(! rapid diivelpjuucnt of tluise colouring matters has enuhled the 
author to give a list of over 21(1 distinct comjiounds of various 
si aides. 

I With rc.sp(!ct tu the iiaichineiy in use for hlcachiiig and dyging 
o])eratii)ns, tin; ])lan of giving diagi'ammatic sections instead of 
])ictures must stii}Ugly commend itself to all who liav<' occasion 
to use, this hook. Many works in other hrancluas of technology 
which have come under the writer’s notice have lost consider¬ 
ably in value through failing to adopt this plan. A ligure of a 
complex maehiue, unless tlu; student has access to a dissectable 
model, gives a very inadecjiiato idea of tlie construction of llio 
hidden .woi'king ])arts. I'lxplanations of the working hy te.xlual 
doscri|)linns of the ligui-es without the iiid of diagrammatic 
rcipresentation arc, even with tlic most lucid writers, often ohscni’e 
and sometimes misleading. A collection of juclures showing the 
various types of machines in use in some jiarticular industry, 
liowever much the descriptions are belaboured, freuuently results 
in tlie production of what 'might more fairly he described as a 
kind of elaborated illustrated trade catalogue rather than a 
technological work. Mr. linhner, as will he seen fj'oni the follow¬ 
ing ])ages, has completely avoided tliis danger and, as a feature 
which is unique in the illustration of English works on the 
present suhjec.t, has made the general working particularly plain 
to the student hy showing in red the actual course of the fabric 
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thi’ougli tho varioiiM iiiachinos. The practical value o£ the book 
is by thin ilevico cotisiilerahly eiihaiieed. 

One other point .sngg(!sts itself hi connection with the present 
contrihution to technological literature. In this volume, which 
is avowedly ])ra(!lical, no place is given to theoretical considera¬ 
tions in connection with a.ny jiart of the subject. As a question 
of educational policy this total omission of theory may possibly 
he cliallenged. It may lie well to point out thei'efore that the 
author, wink' strictly limiting himsell to his own |irogra.mme, by 
no means im|>'i('s that scientific or theoretical treatment is to he 
disconntenaiiced. He lias siiiipl\ omitted theory as being outside 
the scope of his iiarticnhir tre.atiiieiit of the siihject. In this lu' 
has certainly a.dopted a sound policy, tor there is no more lameiit- 
ahle display of shaJlowness in the treatment of scientific subjects 
than is to he found in ir any technological works whose authors 
huye thought it necessary to giye a jireliminaiy smattering of 
physics, cheinistry. etc., by way of introduction to their main 
topic. Mr. linhner knows the theoretical side of this industry 
as W(dl as anybody, hut he has not thought it necessary to deal 
w ilh this aspect here. 

It may perhaps he urged that from the purely jiraetical stmid- 
])oint the student undergoing training for this industry need not 
he tronhied with theoretical notions. No sound educationalist 
would, however, siqiport this contention. The inlrodiiciiou of 
theory into practice has a liealthy leavening intiuouce, and in the 
present ease would have the ellect of preventing the student from 
regarding this work as a mere collection of workshop recipes or 
practical "tips"—the very last use to which the author intends 
the hoidv to he put. If the studenT desires—as he should he 
encouraged to desire—to follow the developments of theory in 
relation to dyeing processes his wants Urve catered for by other 
recognised piihlications. The present treatment of the siihject is 
not to supersede hut to snperadd to the scientific treatment. It 
will he seen, in fact, that even at tluvoutset, as in the chapters 
dealing with water and the cliemicals and moiHants, some know¬ 
ledge of tile princiiilos of chemical science is assumed. It may 
he asserteil as a general principle, which is unfortunately too 
often overlooked in this country, that the preliminary scientific 
education of the student of technology in those subjects bearing 
upon hi.s industry cannot he too deep. The pounder the scientific 
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training the better tlie result in tlio direction of s])ecialisalion in 
the school of technology. Such a work as that by Jlr. Uubner 
now coniiiieiuled to tho reade^' will exert a benelicial iiilluence 
upon the ))ranch of industry for which it caters diix'ctly propor¬ 
tional to tho chemical and piechanical atlaiinnents of the student 
who ii.ses it. 

Rai'iiauij MiiLDon.t. 
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Bleaching and 

of 

Vegetable Fibrous ‘Materials 

I'AItT T . 

THE YEOETABLE PJBBlfS 
Cotton. 

ftoTTON coiisistK ot ultiiiiiitc wliilo OT yellowish coloured fibres 
which cover the seeds ot the various si)ecies of the cotton plant, 
doxxijjiiiiiii, heloni^inc to the natural ord(!r of Malvace®. There 
area number of varieties of cotton plants. The following are 
the principal species;— 

(1) (josmipimn llarhadrnse. —This yields the valuahlo long 
silky-haired Hea, Island cotton. 

(2) (lunniiinum hcihaveiim. —It yields the short-staided Egyp¬ 
tian, the Madras, tin; Surat, and sonic American cottons. 

fd) Ooxxfiiiiinn I'rnniauum. —'fhis produces the long-stapled 
Brazilian and Peruvian cottons. 

(1) G<i!:xiijiiti}ii aiiiomiiii .—Is a perennial tree which yields 
the Indian cotton (tree cotton). 

The Egy])ti»n cotton ami a large portion of the cotton coining 
from tlie Bnityd States are»obtained from Gosxupiam himitmn, 
a variety of Goasj/inuiit llarhailnisr. 

The length ot the cotton fibre is 15—50 nnn., the width 
0'01- -0’04 mm. It is a simide, rihbon-like fibre, tapering and 
closed at one end, whilst the other end by which it was attached 
to the seed is much wider, and irregularly torn. ‘It is opaque, 
always more or less^^spirally twisted, with thiclioned side walls 

n.D. B 
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nnd irresular iiiarldngK on Iho surface. The fully developed or 
ripe cotton fibre (Eig. ]) is tijbiilar; during the jn’ocess of 
rij)cning the tube collapses, and at the same time the fibre becomes 
spirally twisted; this is clearly shown in the ii’regular, generally 
oval sections. The canal fi'equently coutainB granules. 

Unripe cotton fibres, known as “ dead cotton ” (Fig. 2), are 
also ribbon-like, but much wider than ripe cotton, more trans¬ 
parent, Matter in appearance, and irregubuly folded. They 
possess no central canal and 
exhibit little affinity for colouring 
matters. They may be seen in 
dyed pieciis as white specks. 

The cotton fibre consists of 
nearly pure crUiilnHr. It con¬ 
tains about ■') p(!r cent, of im¬ 
purities, consisting of colouring 
matter, pectic substances, cotton 
wax, cotton oil, albuminous luattei’, 
and ash. 

Cellulose is a carho- 
li/lilratc, having the empirical 
composition CfJImO;,. it alway.s 
contains in the air-dry condition 
a certain amount of water (hygro¬ 
scopic moisture), which varies from 
6 to 10 per cent. 

Cellulose is insoluble in water, 
ihiit A. Scheurer found that the 
fibre is considerably weakened 
when heated with water under 
pressure to 150“ C. Steaming for d prolonged period also 
attacks the cellulose. 

The chief solvents for cellulose are concentrated solutions of 
zinc chloride and ammoniacal cupric oxide (Schwei'zer’s reagent). 
The latter solution is very largely employed in the manufacture 
of artificial silk (Pauly, Bronuerl, and Thiele silk). In the 
water- and rot-proofing of canvas and paper (Willesden goods) 
the material is passed through a solution of am.moniacal cupric 
oxide. 

Concentrated sulphuric acid exerts a “tydrating ” action on 
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oellnloso similar to fcliat of mercorisiii<», Imt iiltiiimt('ly tho 
filires are converted into a {'(•latinous mass (amyloid), \vhi(!h 
on in'ecipitation will) water yi(dds amorpbons (“ liydraUid ”) 
cidlnlose. Ilernard Urmen patenUal a machine foi' Iroa.ting 
cotton yarn witii sulphuric acid. The result is the production 
ot a still' and somewhat smooth product not unlikt! horse hair. 

Knecht' found that C'nnc(!ntratod nitric acid exerts a mercerisin" 
a(*tion, that cotton Ireated with sti'ong intiic acid aipl washed 
under tension ac(inires a hisire 
and that it exhibits a pi’ealer 
ariliiity for the substantive cotton 
dyestuffs. 

Cotton treated with mi.xtui’es of 
siron^ niti'ic and siilphiii'ic acid 
is converted into hi^;hly explosive 
fi’UiilDXi- (nitro celluloses). 

))//;*),(///m,ro//o(//oj(- 
wodj. Solutions of these nitiates 
are iaroeiy emjiloyed in the manu¬ 
facture of aadiUcial silk ((diar- 
donnet .silk). It has also been 
suggested to emjiloy these .solu¬ 
tions for the coating of cotton 
fabrics in oixler to make certain 
linishes, such as the Schreiner 
finish, more penmuient. 

Weak mineral acids have prac- 
• tically no elfect on cotton, but ff * 
cotton impregnated with the acid 
is dried it becomes tendered." 

At ordinary temperatures this 
tendering may only become rtiarked iiftei- a considei'able length of 
time, whilst when dried at liioh tempiiratures the fibre is rapidly 
destroyed, due fo thp formation of kiiili-dcelhildxc. Salts which 
are liable to dissociate, such as the chlorides of magnesium, 
aluminium, etc., may produce the same effect (see under “ Bleach¬ 
ing”). Schourer has shown that oxalic acid, citric acid, and 
tartaric acid in dihito .solutions do not attack cellulose apiireciahly, 
hut when dried and sniisequontly steamed the lihre is tendered. 

‘ Jnnru. .S'or. ^tjirs ami (lolourixtSy Xil., p. .Hi), 18i)e. 

b2 
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Kiioclit liiiH shown thiit oxalic acid, when dried on cotton fabrics, 
is capable of foriiiiiif' Ji'nii!ili-clli:lii.‘n\ 

(h'oss. lievan, and Tra(|iiair slate that fovniic and acetic acid, 
e\e(!)it when in the |iiir(! shite, do not affect the stren^tti of the 
cotton llhve. A niindier of patents have been taken onl. for the 
nianiifactin'e of ((n'(i//(v7/H/i).sT.s, some of which are soinhie in 
alcohid, others in acetone. Small (|uantities of an artificial 
silk (Acetate silk) made from these products have lieen lironf^ht 
into the ma,rke,t. 

Cross, Bevaai, and Jleadle discovered I hat cellulose which 
has been tre.a,ted with stronp caustic soda Ive, if afterwards 
squeezed a,nd tre.aled with cai'hon hisulldiide, forms a, soluble 
compound, ri.s'cn.sc (cellulose xantliate). The compound is 
soluble in water, from, which solution. In the addition of acids, 
common salt, alcohol, zinc, or niapnesium suljiliale, a ‘'liydra,led ” 
cellulose is ))re(;ipita,ted. \’iscose is now very lai'pely used in 
the maiiuracture of an artillcial silk (Viscose sdk, Courtauld silk). 
It may also he emjiloyed in (he sizinp of cotton poods, in calico 
printing for fixing pigment colours, in the sizing of papers, in 
the manufacture of hook (doth and wall (lapiu's. 

I'owerful oxidising agents convert cellulose info haiici'IIiiIosc. 
The action is freipiently accoui))anied hv tendering of the 
cotton fibre. Oxycellulose may he formed in bleaching with 
the hypoidilorites, esiiecially when strong solutions are used 
and when some ]iarts of the material are expiosed to the action 
of the air, after impregnation xvith the bleaching liijuor. 

Cotton may also he converted into oxycellulose and tendered 
during boiling with caustic*so(la‘-or lime, especially when parts 
of the goods areallowed to become dried. VV. Thomson, lliggitis, 
Briggs, and others have showti that cotton and linen may become 
tendered during bleaching by reason of the presence on tlio 
fibres of finely-divided copjier or brass from fhe lubricating oil. 
Lead peroxide, formed by the action of hypochlorites on metallic 
lead, sometimes gives rise to very serious tendel'ing if the cotton 
contaminated with load is subjected to a further alkaline boil. 

Oxycellulo.se exhihihs a greater afiinity than ordinary cellulose 
for the basic dyestuffs, such as Methylene Blue, hut less affinity 
for the substantive cotton dyestuffs, such as^Eidka, etc. The 
property of dyeing deeper shades than cellulose with Vlethyleno 
Blue may he used for detecting the preSt'iice of oxycellulose on 
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tlic, lilii'us. \'ei'y iiiiiiiito (juiiaUlies of oxNHM'llulcise may be 
(lotecUfd by boiling tbo fibr(!s xxdtli E(!liling's soliiUon, Ibis being 
voducecl iuid environs oxide |)i’(!cipitiit(‘d on llie libi'os. 

The Adiou (ii Alhtdii'ii <111 ('('///i/osc. ('(dliiloso may be boiled 
in solutions of allaliiu! cavbonates without any appi'eeiable 
ellect. 

Boiling of cotton with caustic lime or c.'Uistic soda solutions 
aj; tbo stvenglbs usually ('.mployed in llie kiers docis not 
appreciably att'oet lln^ cotton libre, 

])roviding tluit air is i‘xcliided iind 
that the material is not ailowcsl 
to becoiiK! dry dining tlie, boiling 
operation. When the boiling lye 
is discharged fioin the kier, watei' 
must be run in as (|uickl\ as 
possible in order lo prevent the 
cotton fi'om becoming dided and 
tendered. The aclion of caustic 
soi^i lye and other agents which 
produce a similar ellecl on cotton 
will be more fiilli described under 

.M( rcen-ing," p. 1-11. Ibg. ll is 
a jilioto-nncrogi apli ot cottmi 
libres which have been mercerised 
under tension. 

TjTNU.N'. 

• t 

Jjinen is the bast libre derived 
from the llax plant, I.imiiii ii>,iluli!<- 
siiiiitiii. The libre is •separated 
from the woody portion of^the jilant by the k'Hiikj (fermentation 
of the pectoHLi) and by several mechanical ojierations, such as 
the hrcdl. iiKi, ,iicul<-liiii<i am^ ln'r/,//in;. 

Tlie retting is adtionijilished either by steeping the llax in stag¬ 
nant water, by sleeping in running water, by prolonged exposure of 
the flax ill a moist stale in the Helds (the so-calleil “ dew retting ’), 
or, filially, hy employing artificial means, such as a boiling weak 
.solution of siilpliiiric acid. • * 

According to .1 o/' ]>i/ciii<i (Knecht, RawHon and 
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Loeweiitliiil), p. HI, tlie (juiility hikI tli(' eheiiiiiial C(iinp(inilioii 
of Dk! flax vary coiisi(lei’al)ly acc.ordiii}' to the process used in 
rettiii}'. Tims a llax ndled hy the Belgian process (slee])ing in 
running water) contained 82'5 per cent, of cellulose, and 7'(i per 
cent, of sugar; while oiu; ohtaiued hy retting in warm water 
was found to contain 88 to 81) per cent, of cellulose, and only 
1 to 2 per cent, of sugar. 

Viewed under the microscope, the linen fibre is tixinsparent, 
nearly round, tapering at each end 
The cell walls are thich and the 
ceutral canal, the sides of which 
are jiarallel, is very narrow, some¬ 
times only visible as a black line. 
'The libie frequently exhibits bulb¬ 
like widmiings and distinct cross 
markings, appearing not unlike 
bamboo cane (Big. -1). Its length 
is 20- firi mm., and the width O’Oiri 
—0'02.') mm. The linen iilire^ is 
stronger, more iiliable, and less 
elastic than the cotton fibre. Jt is 
also more lustrous and a better 
conductor of heat. 

The raw flax fibre contains a 
much larger jiroportion of impuri¬ 
ties, consisting chiefly of pectic 
matters, than the cotton fibre, hut 
ljlie,pi,n '0 fibre, like cotton, consists 
of cellulose. 

The behaviour of linen towards 
chemical reagents is similai' to that of 'cotton, but mercerising 
has no marked effect, especially as regards the lustre of the fibre. 

Towards colouring matters linen behaves like cotton, but, 
generally speaking, it is not as readily peneti’ated by dyestuffs. 
Boiling with soda ash with the addition of soap or Turkey-red oil 
is to he nicommonded. 

TTie tannin hath, wdioii mordanting for the basic dye-stuffs, 
should he hot, and the fibres will he more readily penetrated if 
a small quaufity of Turkey-red oil i.-i added. I’he addition of 
Turkey-red oil will also he found an advantage when dyeing with 
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tlic subKtiiiitivc and the sulphur dyestuffs ; the (piantity of salt or 
GliUiher’s salt added should be j'educGd, whilst that of soda and 
of sodium sulphide, when dyeing with the sulphur dyestull's, 
should be jjnjporliouately inereased. 

In order to obtain thoi'ouoh ])enetration, when dyeiiif' heavy 
linen piece goods in the indigo vat, it is best to use the “dipping 
fraiiie.” 

, Thorough washing after dyeing, and especially after souring, is 
of the greatest importance. 


Hemp. 

Hemp, like linen, is a bast llbre. 

It is obtained h'om the hemp j)lant, 

C'liiiiahis nutira. Hemp very 
closely r(!seiubl(!s linen. Its micro- 
scojiic ii))pearan(«! is also similar 
to that of linen, but the libres are 
somewhat thicker and coarser. It 
is seldom bleached and dyed. 

Towards colouring matters and 
chemical agents it behaves like 
linen. 

CuiNAORAss (Ramie, Rhea). 

Till! Chinagrass is obtained 
from the bast of a nettlof the* 

Iliwiiiiicria nirva. The length of 
the fibre is 120—200 mm., the 
diameter O'O-I—0’08 mnl. 

Micniscnpie Chanidmsti/:ii.—The fibre is smooth, cylindrical, 
sometimes nfbre or less llaltencd and striated (Fig. 5). The canal 
is wide, and tl*o ends of the libres are rounded or lance-shaped. 

It po.saeKses a silk-like gloss, which is, however, affocted by 
bleaching and dyeing. In order to preserve the lustre and the 
soft feel after bleaching, the material is, if possible, finally soajied 
or treated withji very weak solution of glycerine. 

Chinagrass, in its behaviour towards colouring’matters, very 
closely resembles coWon. The basic dyestuffs on tannin mordant, 
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and the substantive dyestuffs, may be dyed on Cbinagrass without 
affecting its lustre. The Alizaiiiies, in the dyeing of which 
Turkey-red oil is used as a mordant, catechu brown, indigo, 
and logwood black, the mineral colouring mattcus, such as 
chrome yellow and iroii-buff, ai'O not used in dyeing Chinagrass, 
because they destroy the natural lustre and the softness of the 
libres. 

Juth. * 

The jute fibre is chietly obtained from Curciinriix (■iipmihiriti. 

It is prepared by a short process 
of retting. Tlu! raw jute fibre 
consists of fibre bundles, the length 
of which vary fi'oni ] to ‘21 yards, 
whilst the ultimate fibres vary in 
length from I’d- I"! mm. 

The microscopic (djaracteristics 
of jute (I'ig. (i) soniewliat resemble 
those of the linen fibre, but (the 
central canal in a single fibre 
varies considerably in width. 

The jute fibre is highly lignilied 
and it, therefore, gives the charac¬ 
teristic reactions of all the lignilied 
tissues, i.t'., it is coloured orange by 
a solution of alpba-na])hthylamine 
hydrochloride, yellow by a solution 
nf .aniline sulphate, and red by 
phloroglucinol. 

According to Cross and Bevaii, 
jute consiitts of a chemical combi¬ 
nation of hadou and n'llnhw. Juty readily absorbs bromine 
and iodine. If treated with chlorine water, or chlorine gas, 
the fibre is chlorinated, and if afterwards treated with sodium 
sulphite, is coloured a beautiful red. By boiling the chlorinated 
jute with sodium sulphite, the fibre becomes disintegrated, 
and if the treatment of chlorination and boiling with sulphite 
is repeated several times, the ultimate jute, fibres will be 
obtained. ' 

According to Appleyard, ,1 Mmiiidl p. 44, both 
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bleached mid unblciicluid jide yarn loses weight when boiled in 
water, and, at the smiie time, i^iriiikaf’e and slight tendering are 
noticed. Boiling dilute solutions of snl|)huric acid also attack 
jute. 

The Diieiiiii of Jiile.— ,]aio is very readily dyed with the basic 
and with a nnniher of acid dyestuffs, such as Orange IT, 
I’onceau 4(tB, Double Hcarlet, etc. 

, Basic dyestulfs should be dyed with the addition of alum. 
Enter the material into the cold dye-bath and then heat gradually 
to the boil. When brilliant sha.des are,ie(]uired* the dye-bath 
should not be heatial above 'TOO' E. 

The acid dyestulfs arc also dyed with the addition of alum. 
Tlu! Eosines, the llliodamiiies and the Brilliant Croeeines are 
dyed with the addition of 5 to 7 lbs. of eomnion salt [ler 11) gallons 
of dye-li(|uor. * 

The substantive and the sulidiur dyestuffs are less freiiuontly 
employed in jjite dyeing. The niethods*are the same as 
em])loyed in cotton dyeing. 

• 

Eiiums OF Minoi; hn’oiiXANeH. 

Manila hemp. Sisal, Sunn hemp. New Zealand llax, I’iassava, 
cocoa fibre, etc., are only rarily dyed. 

(ienerally speaking, the methods given for dyeing jute and 
linen may be employed. 


Tun Aiitificiai, Eiiiiins. 

• • 

.1 rlilieidl Silk (111(1 llorse-liiiir .—The first artificial silk was made 
by M. de Ohardonnet, by forcing a solution of nitrocolluloso in 
alcohol and ether, thrdligh capillary tubes into water. Coagula¬ 
tion immediately takes pjace and a thin, very lustrous fibre is 
formed. TlTe product is finally deiiitrated by steeping in a solu¬ 
tion of ammonium sulphidS. This tyjie of artificial silk is known 
as ChanloKKet, BrxKKeoK, Melcor, Lelnier, or FraiiLfidl silk. 

Under the microscope the fibre appears smooth, round, with 
peculiarly characteristic twisting or folding (see Eig. 7), not 
noticeable in Uio other artificial silks. 

XilniceUnhiKe Sill, (ChaMonnet Sill,) can he dyed, even in heavy 
shades, with the •basic dyestuffs, without the application of 
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tannin iriordants. It differs in this respect from all the other 
artilicial silks. ^ 

The siihstantive and the sulph\ird,vestnffs are dyed on artilicial 
silk with the usual additions. The Iloechster Earhwcrke 
especially recommend th(! Janus dyestuffs ; on Chardonnel silk 
these produce shades, fast to water, without previous mordanting 
with tannins. 

I’aiilif Sill:, Glav.:i!ti)jf, Klhofrld Silk, ISroiiiicH Silk, Siiiw 



Fio 7. Chimloniiot Silk (X I'lc.. 8,-lWy Silk {(llm:.- 

KKliUiun.). «*".//') (X 10(1 diam.). 


—These products are obtained by forcing solutions of cotton 
or mercerised cotton in ainmoniacal cupric oxide (Schwei" 
zer's reagent) through fine orifices‘into a coagulating hath. 
The threads are finally freed from copper ‘and dried under 
tension. The appearance of the fibres under the microscope 
(see Eig. 8) is cylindrical, very smooth and straight, whilst other 
fibres (see Fig. 9) e.xhibit imiiressions which are ppbably due to 
one fibre having been pressed upon aimther whilst still in a soft 
state, probably during drying under tension. 
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'J'liii'lc Sill ..—The Thiele silk is also spun from solulioiis of 
mutton in iuiimoniacal cupric oxide, hut in this method more highly 
muceiitratod s(dutions are efiijdoyed. The oidfices tlirough 
.vhicli the cellulose solution is forced are much wider than those 
jsed in the other processes, and the filaments are drawn out in 
.he coagulating hath. Eilaments much smaller in diameter are 
,hus produced (see Eig. 10). 

By means of this method of spinning it has become possible to 



Eu!. 0.—I’auly Silk [(Ikuiz- 
d(ijl'){x 100 chain.). 



diam.). 


produce very line threads which much resemble natural silk. 
Counts as lojr as DO defliers can bo spun. The Thiele silk 
differs from the other artificial silks in that each thread is 
composed of *from». 45 to GO and more filaments, whilst the 
latter and also the ri.s’co.sc silk, usually contain from 12 to 15 
filaments. 

I'infoxi' Silk {Coiniaiihl Sill.).—In Steam’s process, a solution 
of cellulose (chemical wpodjnilp), riscour, is forced through 
orifices into a coagulating hath of ammonium chloride. The 
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cclliiloso Xiiiilliide is fmally doconiiiosed by treatiiuuit in an add 
bath. Tbe iibres (Fig. 11) are sujootli but show distinctly twist¬ 
ing or folding, not unlike the appearance of cotton fibres which 
have lieen mercerised under tension. The fibre also seems fo 
appear more oval in shape fhiin G’/tner.s/o//. 

The affinity of fi/ua-x/o//, VVnV/c SilL and ri.sTo.sv; Sill, for basic 
dyestuffs is much less than that of the Clianliiiiiu’t Silk. It is, 
Ihcrefort!, necessary to apjily tan,- 
nin mordants previous to dy(!ing 
with thes(! dyestuffs. Towards 
substantive and sidphur dyestuff’s 
tliey beliav(! like mercerised cotlon. 
The affinity of the V’/m/i- Sill, for 
these dyestuff's, however, resembles 
much more that of ordinary colton. 

.ii iiiili' -Acetate silk, of 
which, so fai'. oidy, sniall quantities 
have been }iroduced, is olitained 
from solutions of acetylcellulosij. 

J’.M'ER-YAIiN. 

l’ap(!r-yarn is known in com¬ 
merce under diff’eient names, sneb 
as SilniUii, Xi/IdIiii, Liwlla, .li/i- 
Jii-iiil .lull’, etc. It may be made 
from paper-pulp of varying com- 
^‘ositiun, but wood-cellulose forms 
the chief raw material. 

Special paper mactiines, on 
which the paper is madein very narrow strips,which are afterwards 
twisted into threads, are used in the nuinutacture of paper-yarn. 

The dyeing may either be done in the Hollander, i.e., in the 
pulp, before the paper is made, or In the cop in special cop¬ 
dyeing machines, or tbe piec(!S may be dyed in the jigger. 

The methods of dyeing are the same as given for cotton, linen 
and jute. 



H.—Viscusc Silk (Cmir- 
tauld Silk) (X 100 diam.). 
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WATJ-ni 

A ( 1001 ) sniiply ot jiui'o water is of tlie greatest iiniiortaiice to 
the lileaeher iiiid the dyer. The natural impusities which a 
water eoiitains are either .suspended or dissolved in the water. 
The former iisualh give little trouhle and can he readily removed, 
whilst the latter may he more or less diflicult to deal with. If 
it he desirable to ascertain if a pai’ticiilar watei' is suitable for 
hleaidiing or dyeing, the fact that a deaf water is not necessarily 
a, pure, or suitable, waler, must he borne in mind. 

A water whieli has passed through soils, ¥ir through or over 
locks which are very hard and insoliihle, is usually free from 
(l^solved inpmrilies and is termed a “ soft ” water. If a water, 
however, passes over limestone, magnesian limestone, chalk, 
etc., it will always contain more or less of these impurities, it 
will become a calcareous or " hard ” water. 

On the addition of soap, hir'd water produces precipitates of 
insoluble limo and magne.sia soaps, and, therofore, causes a con¬ 
siderable loss ot soap. 

Itosin soaps are particularly ohjectionahle in this respect, as 
they slowly turn brown, owing to oxidation. 

Such precipitates are, Injwevej', not formed if Monopole Soap 
(see “ Soa,p,’' p. 5‘2), is used. 

The lime and nrignesia soaps are of a sticky nature, and they 
adhere to the fibres* and freijuently injure the shade. Hard 
waters are, therofore, aj a rule, less suited tor bleaching and 
dyeing lhaiFsoft waters. The carbonates of lime and magnesia 
preciiiitate iron and ahimhiimn mordants as well as some of the 
basic, the mordalit and the substantive cotton dyestuffs. 

A water containing iron is ipiite unsuitable for bleaching pur¬ 
poses, because it may cause the so-called “ iron-stains.” When 
such a wateivs used in dyeing the Alizarines, or the basic cotton 
dyestuff on tannin mordants, duller shades will be the result. 

The hardness of a water is either ‘‘ temporary,” i.e., due to 
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calcium or magnesium carbonale, or it is “ pornianent,” i.c., 
chiefly due to calcium or magneshm sulphate and chlorides. 

The following natural waters come into consideration for 
bleaching and dyeing:— lidiii wnler, njirinu ami irell iralcr, and 
riri'V iratir. 

Rain Wati’r, —Rain watisr is the purest natui’al water. It 
usually contains ammonia, oxygen and nitrogen, carbonic and 
nitric acids, and very small quantities of saline matter and o'.'' 
organic substances. 

Rain water which •has been collected in towns with large 
industries frequently contains also a small quantity of sulphuric 
acid and soluhle tarry matters. 

For bleaching and dyeing rain water is very suitable. 

Spriiiii ami Il’cll ll'altr. —These waters usually contain certain 
quantities of dissolved miiniral matter, such as the carbonates 
or bicarbonates, sulphates, nitrates, chlorides and silicates of 
calcium, magnesium, sodium, potassium, alnminiuin and iron, 
and sometimes also oi'ganic matter. 

ifircr II u/cr.—River water frequently contains a consideraMe 
quantity of suspended matter, but usually it contains less 
dissolved mineral matter than spring and well water, because 
some of the latter hecomes deposited in the hed of the rive.r. 
Water from moorland frequently contains a considei’able amount 
of organic matter in suspension and jieaty acid in solution. 
The characteristic brownish colour of such water is due to the 
presence of peaty acid. 

The An.\lysis of Watek. 

The question as to whether a water is suitable for bleaching or 
for the dyeing of certain colours can often tie ascertained by a few 
simple tests. In special cases it may, however, be found neces¬ 
sary to obtain a complete qualitative and quantitative analysis 
of a water. 

The following simple tests will in many cases give sufficient 
indication to the practical bleacher and dyer as to whether a 
water is suitable for his requirements:— 

Free Acid.—Add a few drops of a neutral solution of lack- 
moid. If it turns red the water contatns free acid. 

Free Alkali {immUji alkaline carhnnates ).— Bftil the water for a 
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short time, filter, anil add phenolphthale'iii, wliiidi turns red in 
the presence of free alkali. , 

Ornaiiic Matter .—if large ipiantities are jiresent the water is 
usually of a hrownish colour. Evaporate the water to dryness 
and heat the residne; if organic matter is present, the residue 
will become brown and ultimately black. 

Lime or Caleium Salta .—Add ammonium chloride and a few 
drops of ammonium oxalato to the water. A white precipitate 
indicates the presence of calcium or lime salts. 

Mafineaiiiiii SallH .—Roil after the lime,has lieeif precipitated 
with ammonium oxalate and ammonium chloride, filter, and 
evaporate the liltrato to about oiie-tenth of its bulk; cool, add 
a small qualtity of ammonia and sodium phosphate. If 
magnesium is present a crystalline precipitate will be formed. 

Chloiiilea. Add a few drops of ]iim* nitric acid, and then 
silver nitrate solution. The formation of a white curdy 
jirecipitatc indicates the presence of chlorides.* 

Siiljiloitc/i .—Add a few dro[is of hydrochloric acid and barium 
cbl^ride solution. Siilphatiis will give a white procijiitatc. 

Free Curhoitie .4ei(l and llieaehniiiitex .—A white jirecipitale 
will be formed if cle.ar lime water is added. If the bicarbonates 
present are those of iron, lime, or magnesia, a [irecipitate is also 
formed when the water is boiled. 

Alkaline Carhonatea. ~ Roil the water for a short time, lilter 
and add phenolphlhalein, which turns red if alkaline carbonates 
are present. 

//■oa.- Evaporate the water nearly to dryness, add hydro¬ 
chloric acid and a few drops of,nitric acid, and then either 
potassium thiocyanate or potassium ferrocyanide. The former 
will give a red colouration, the latter a blue precipitate, if iron 
is present in the water. Very convenient and rapid methods for the 
(luantitative estimation of jron in water by means of thiocyanate 
have been suggested by Lunge and v. Keler, Zeitachri/t fur 
aneieuaudte Chemie, 189G,* p. 8, and by Seyda, Chemiker 
ZeUung, 1898, p. 1080. A quantity of the water is evaporated, 
tlio residue dissolved in pure nitric acid, and diluted with dis¬ 
tilled water. Ammonium thiocyanate solution is added, and the 
solution is sliali^n with a measured quantity of ether. The red 
colouration is absorbed by the ether, the colour of which is then 
compared with stamiird colourations produced by using solutions 
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coiitaininf; known qiiantitics of iron. A spocial apparatus wliich 
may l)e oonv(mi(!nlly used lias lioon siip'oested by T)r. Klemni and 
Imilt liy Louis Soliojipor, of laiiiizig. It consists of 20 liottles 
containin^^ standard colour solutions of varyinj' dcjitbs, cacli of 
w’liicli corresponds to a certain ipiantity of iron. 


EsTiM.vrioN on the H.midness on Watek. 

Iloliner’s melliod for delcrininine Die hardness of water is 
carried out in the following manner : 

I. 'I'i'iiijxirKni Ilai'ilitcax (cidnum or mdijncaiiim ru/'/«)H«/c).— 
A r,\, normal solution of sulphuric acid is prepared hy diluting 
20 c.c. of normal acid to 1.000 c.c. with water. To 100 c.c. of the 
water to he examined a few drops of ifletliyl Oi'ange are added. 
This is titrated with‘the NjM) acid until the orange colour 
changes to red. 1 c.c. of acid is equal to O'OOl grm. ('(iCtri, or 
its equivalent of« il/i/f 'fti. a,ml 1 c.c., therefore, also represents 
1 part of ('uG'tt, (or its equivalent of .l/i/fO.,) per 100,000 parts 
of water. In some casi's it ma,y he ])referahle to use A/10 jicid 
and alkali respectivelv, and to tilrate oOO c.c. of water in place 
of 100 c.c. The method is not reliahle if the water contains 
other carhonates (/.('..ammonium carhonate), the resultsohtained 
being too high. Hiicli a case was jiointed out to the author. 
The water examined was taken from a hroid; into which water 
from a colliery was being imnqied. 

II. Pi'J'lititlH'iil JldnJiit'sx {fiiicjlij or ///(/(///r-s'////// Sill- 

]i]iate). A normal solution of sodium carhonate is prepared 
hy diluting 20 c.c. of the ijormal solution to 1,000 c.c. with 
w'ater. 100 c.c. of the watei' to he tested are transferred to a 
platinum basin. A measure,d volume of the A/fiO sodium car- 
lionate solution, largely in excess of tliaUrequired, is added. The 
platinum basin is now tra,nsferred to a water hath, and the solu¬ 
tion is evaporated to dryness. C'are must, however, be taken not 
to overheat the residue, or some oS the carhonates precipitated 
nui,y he converted into oxides, and thus too hif,h a result ohtained. 
The I'esidue is dissolved in hot water and liltered. Ihe basin 
and the filter should he thoroughly washed. The iiltrate con¬ 
taining the sodium carlionate is now titrated with A/50 sulphuric 
acid. This gives the excess of sodiiiju carbonate added. If this 
is deducted from the total number of c.c. ,of sodium carbonate 



WATEK 


17 


added, we (il)lain the inuiil)er of e.c. u.s(‘d in iv.iiioviiif; llie 
permanent LardiieKK. Ic.c. =i0'001 grin, of ('ViCVt, (formed 
from the Bulphiite) precipitated from 100 c.e. of water, and 1 e.c., 
therefore, also repre.sents ] jiart [lei' 100,000 parts of watio'. We 
obtain llie total hardness of the water hy adding the jiernianent 
liardness to the temporary hardness. 


,]VaiiUijn'K Mrthinl for hdriDimiinj Ilic llanliienK if ll'd/ri'. 

In this method the calcium and magnow’uni salfs present in 
the watei' are precijiitated hy means of a soa]) sohilion. The 
degrees of hardness of a watia-, according to Wanklyn, are eijual 
to grains of calcium carbonate ]ier gallon, plus one. 

I’ri'jHii'iilioii (f t}ii' Sliuiiliiii! Soap Sohilion. -10 grins, of pure 
white (Jastile soaji are dissolved in OOOc.c. (if alcohol (00 per cent.), 
and made up with distilled water to 1,000 c.c. 

Slaiiihirdiriiui of Ihr iS'oup Solution. I'll* grins, of pure 
anhydrous calcium chloride is dis.solved in 1.000 c.c. of water, or 
1 grill, of jinre calcium carhomite is dissolved in an excess 
of hydrochloric acid. This solution is evaporated on the water 
hath to dryness, the residue is ifissolved in wa-ter. evaporated to 
dryiKiSf. and ilissolved in 1,000 c.c. of distilled water. 10 c.c. of 
this solution are traii.sferred to a, stoppered bottle of aJtoiit'i.lO c.c. 
capacity. The .soap .solution is then ailded from a hiirette, 1 c.c. 
at a time, and the bottle well shaken after each addition. When 
the lathir heconies .somewhat more peniauient smaller ipiantities 
of s.iap solution are added each time. This is continued until the 
hither remains perniaiieiit for live jiiinutes, whilst the bottle is 
laid 111)011 its si'le. 

Exactly 11 c.c. of 'ho soap solution should he required to 
produce the permanent XUher. If the soap solution is found 
to be too strong it should,be diluted with equal voluiiies of 
alcohol and water to the correct strength. 

To ascertain the total Imrifni'nii of a water 70 c.c. are titrated 
with the soap solutiiln as above. The number of c.c. iiiiniis one 
equals grains of (taCO'j per gallon, because 1 c.c. of the soap 
solution is required to give a permanent lather with 70 c.c. of 
distilled water. , 

If a water requires more Uian 1(1 c.c. of the soap Solution, or 
if a large quantity of. magnesia is present and it requires more 

n.u. c 
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tlian 7 C.C., a siiiallor quantity of water should be talicn and the 
diU'oreuce made u[) to 70 c.c. with distilled water. 

Ih'liriniiKitidii iif I’drmitneut llardniHu .—lioil 500 e.e. of the 
water for about 30 minutes, iii order to ])recii)itale the salts 
which cause the temi)orary hardness, and fill up to the mark 
with reeeutly-boilod distilled water. 

The water is then filtered and 70 e.c. are titratiid with 
the soap solution as above. The difTiu-enee between the 
permanent hardness and the total hardness gives the temporary 
hardness. 


CoJir.UUSON OF (luiaiVN, EnOUISII and I'llUNCII DliOIlKUS 
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1-18 

2-8 

:!-5 ; 

O'O ■ 

;!•() 

H'75 

r,-:!7 

:i-2 

ho 

5-73 


1-2 

(;•() 

3-5 

T:i8 . 

(1-27 

;i'i)2 

l-l) ; 

7-0 

4-0 

5-0 

7-17 1 

4-48 

: r.-oo 

8'0 ^ 

4-5 

j S'iili 

8'0(i . 

4-8 

U-0 

8-(i0 ; 

5'0 

I ()'25 

8-!»r) 

5-01 

(i'ho 

I !»'0 : 

5-5 

' (;-88 

!)'85 




<il IIIMII 

Hri~liOi 

Fli'licll 

r»‘(> 

‘7'0 

10-0 

(;•() 

7'5 

10-74 


8-13 

ll-(.4 

(i'7 

8'38 

12-0 

7-0 

H-7.5 

12-55 

7'28 

'I'lO 

13-13 

7-81 

!)-8 

1 1-0 

8-0 

10-0 

1 1-30 

8-1 

lO-o 

15-0 

8-5 

IO-(i3 

15-18 

8-8 

11-0 

15-75 

8-|)(i 

11-20 

10-0 

'.(•(I 

11-25 

10-08 

il-.l 

11-88 

17-0 

10-0 

12-50 

17-0 

10'08 

12-00 

18-0 

10-4 

13-0 

18-0 

10-5 

13-13 

18-78 

40-G4 

13-3 

10-0 

110 

13-75 

10-08 

11-2 

14-0 

20-0 

11-5 

11-07 

20-50 

]l-7() 

11-38 

21-0 

]2'0 

15-0 

21-5 


I 
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Degrees of IlarJiiess:— 

D Englisli = 1 grain of CuCOi in 1 gallon of water. 

F Erench = 1 part „ (JaVO-i ,, 100,000 parts of water. 

D German = 1 ,, ,, VaO ,, „ „ „ 

1“ I'lnglish = O'B" German :::= I'l.'E Ereneli. 

1’ Ereneb = 0'7 Englisli = 0'5(5'’ German. 

1" German 1'25 Engiisb = l’7!f Ei'eneb. 

CoUliliCTlON AND PuUlFieATION OK WaTEII. 

• 

Water wtiieli contains earthy and allialine carbonates but 
wbicii does not contain iron, may be corrected by the addition 
of either sulpbnric or acetic acid, |)rcterably the latter. The 
cjuantity of acetii^ acid reipiired to correct a ba,rd water, is 
ascertained in the following manner :• Pour 1 litre of the 
water into a white basin and add a tew drops of Methyl Orange 
solution. Then add from a burette, wdiilst continuously stirring, 
ji, normal hydrochloric acid (10 c.c. of hydrochloric acid, 
Tw. i>or litre water), until the colour change takes place. 
Eacn c.c. of the acid msed indicates that the addition of 2 ozs. 
of acetic acid, 8'8' Tw., or PU ozs. of acetic acid, 12' Tw. will be 
required to correct (i2r) gallons of water. 

Mfchuiilral I'linl'waUoii. 

Mechanical pui'ilication is only effectivo it the water contains 
suspended organic or inorganic matter, or iron salts (ferrous 
carbonati!). Eerrous carbonate is converted into ferric hydrate 
if the water is exposed to the air in large shallow tanks. Both 
the ferric hydrate and the siispeudTid matter settle out and may 
ho removed by passing the water through lilters composed of 
sand or cinders. ^ 

Vhemkal Pni-ijii-ation, 

In order to remove the tf.mponinj hardnctiss, the water may be 
boiled. This method is, however, as a rule, too costly. The 
hardness may also Re removed by boiling the water for a short 
time with the addition of soap. The insolnblo lime-soaps are 
allowed to rise and are then removed. Tlie method may be 
used to advantage when dyeing some of the substantive cotton 
dyestulfs. It is, however, tiostly, and does not always give 
satisfactory riwnlt.H. . 

c2 
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Bicarbonate of lime and of magnesia are removed by adding 
calcium hydrate or sodium hydr/ite to the water. 

C’dO + CdO = 2 f'aC'Oji. 

.I///0 (CO,h + CrtO = ilA/COa -f CaCO-j. 

The permanent hardness, due to calcium suljjliale and chloride 
may he removed by adding sodium carbonate. 

(^'aSOi + NitoCOa — CaCOj + jVuaiVOi. 

Soluble magnesium salts are, however, best lamiovcd by lime, 
because magnesium hydrate is less soluble than magnesium 
carbonate. 

When sodium hydrate is employed in order to remove the 
temporary hardness, sodium carbonate is formed, which then 
ill turn acts on the permanent hardness (calcium sulphate). 

CciO 4" 2 NciOlI — (VfCOy -]- -}“ Haft. 

The temporary hardness is, in many instances, much greater 
than the permanent hardness. The addition of lime and of 
sodium carbonate is to be recommended in such cases. If, how¬ 
ever, the temporary and the permanent hardness of a water are 
about the sanns, caustic soda should be used. 

In the I’orkr-Clark machine, one of the earliest used for 
water softening and purilication, the water after having been 
mixed with the necessary reagents is passed through cotton- 
cloth filters. 

The use of filter-presses, for filtering the water has been 
suggested by A. L. G. Delme. 

A very simple and effective apparatus is the one invented by 
Archbutt and Deeley. The water, aftert having been mixed with 
the reagents, is run into tanks containing the mud from previous 
operations. Perforated pipes, through which steam and air is 
blown into the water, are laid immediately above the bottom of 
these tanks. The particles of mud are thus thoroughly mixed 
with the water and the fine, freshly formed precipitate is rapidly 
carried down by the coarser particles. The precipitate settles so 
quickly that, after the air-current is stopped, the water becomes 
perfectly clefir in from !f0 minutes to 1 hour. 

The lUmrt A iiUimatic Water Softener anxl Purifier of Boyles 
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Limitod, Irlara.-Linio and sodium carl.onato are used in tlie 
paiticular type of Iteisort plaut,descrihed hero 
A elea. saturated solution of lime is e.uployed in preference 
to milk of hme used in other typos of water softeners. Vi<r 12 
Rives an dlustralioii of uplant capable of treating 1,000 gallons 



bio. l^.-Kciscrt Aiitnijmtie Water S„ftp„or and furilior. 


Of water per hour. Jt has a W/io. Mn- V, r. feet 11 inches 
in diameter and 12 feet G inches high. The diameter of the 

he entile idaiit requires a groinul area of about G feet hv 10 feet 

A s the tank in which the hme is slaked, B the automatic limr-. 
muvaun- and decanta^ C the ,oda-inixm,, tanl-, D theseda chamher, 
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E tlio iralir iliitirihiiliiiii tanl, E tlifl ri'fiiiiaii chumher, and K an 
(iiitamatii' xflf-clcansthuj filter. „ 

Tlio quanlil-y of lime requii'ed Idv a day’s working is slaked in 
A, and tlie lime-pasto is then w}?iveved tliroiifi;li tlie short pipe 
by o])eiiin" cock It, to the bottom of ]!. Tlui qnaiitiiy of soda 
required for a, day’s rvorkiiip; is dissolved in C, and ly o])eiiin':' 
cook Q, jiasse.d into i). Water is rim from ]'l on to the soda 
solution contained in D. throiiob Ibe small micrometer valve 1, 
wbicb is ad justed in accordance witb I lie amount of soihi required 
in tbe reaction chamber k’. In a similar manner a. constant 
supply of (dear linui-uater is obtained hy vater rinmine thronf;h 
tbe micrometer valvi' If, through the central ]iipe 0, into J5, the 
lime-water passin» tbroupb the overilow jiipo into tbe mixing 
pipe E'. Tbe xvater which has to bo treated llows into tbe iratcv- 
ili.itrihiiliiiii tiiiil ]‘l, and from boro througb tbe micrometer 
valve 2 to the viiriinj pipe E', in wbicli it meets tbe lime-water 
and the soda s(iluf,ion. The reaction takes place in lA The 
water then llows through ]ii|)e J into the filter ehnmher K, and 
from hero through the sand filter through pipe S into tank L. 
The purified water llows away at M. 

The height of tlie column of water in pijie J will vary with 
the resistance in the filter bed, and as the latter fouls the water 
will rise in J, and aciordingly, in the syphon-pipe L. If the 
resistance in the filter-bed causes the water to overflow this 
pipe, it will act as a syqihon and the current through the filter- 
tied will he instantly reversed. The filter will thus be cleansed 
by the clear water from tank Tj being drawn through it. The 
sediment is discharged at T u-ito the gully E. Air enters through 
pipe V, as soon as tank L becomes empty. The action of the 
syphon is destroyed and the filter resumes its normal action. 
In another type of “lioisert rurilior''’ the filter is cleansed by 
means of air. 

In a special type of aiiparatns, luiilt on the same principle, 
provision is made for using either caustic soda alone, or in 
conjunction with sodium carbonate, according to the kind of 
liardness of the water which is to he treated. Dilliculties seem 
to have been experienced in the practical working of the apparatus 
if the hardness of the water is loss than 12 ’, pr if it contains a 
considerable quantity of mud, in that some of the fine sediment 
is not effectively removed hy the fillers, r 
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criE:\rif!AiiS and mdiidantk' 

/iirliili’ nf Iron, r. ]<’rrroiir Ac(‘l<itr. 

Arriak of I/iiiir, r. Cidrinm Acridtr. 

Arrlutr oj Soiln, r. Sotliiiiii Acitilo. 

Ai't'lic Anil or I’liiolniiinii it Acnl. 

('•JI[(>•<. AIol. weight, ()0. 

(tomiiuircial acetic aciil is usually sofd at fnini H'"' to 12’ Tw. 
Acetic acid is cliielly in dyeiiig, in dissolving some of the 
coal tar colours and in the coriection of liard water, whilst the 
liyroligneous acid is enijiloycid in the inanufacturo of pyrolignile 
of iron. 

Acetic acid, togothor with acetate of soda, may lie used for 
producing the silk-like “ scroop on mercerised cotton. See 
“ Taitaric Acid." 

The, strength of acetic acid cannot he accurately ascertained by 
means of the hydroiuetei-, but only by titrating with alkali. 

Specific gravities above I'tfooft may represent acid of two 
different strengths. Acetic acid of 78 per cent, shows the highest 
specific gravity, or., DDTfH. Acid of specific gravity I'OoDS may, 
therefore, contain either 4li jier cei J,. or 100 per cent, of acetic acid. 
If by the addition of a small quantity of water to the acid the 
specific gravity is iiic'eased, it contains above 78 per cent., but if 
it is decreased, it contains lielow 78 jier cent, of acetic acid. 

Impiirilir>i : Commercial acetic acid contains empyreuinatic 
substances and .sometimes also sulphates, free sulphuric acid, 
chlorides and free hydi'ockloric acid, lead, iron, find calcium. 
Price, 40 per cent?, ILs. per cwt. 

Almiri/ir Oil, r. Tiirkcy-n’d Oil. 

Alkaline, Clinnnc Monhuit. 

^ Ill many cases llie current* market prices of tlio chemicals have been 
given. 
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iSi’nciFic Gravity of Acetic Acid at 59" F. (]5“ (!.) 
(OcPEiyANS). 


;sj . . 

Acclir Ari<l 

S|)rc||ic 

AckI 

Spocilfi- 

Ari-tic Ai’ul 

(it.n il\. 

]ii'i (•■•lit 

(it.'H'llji. 

]l.9'(T„l. 

(ililMly. 

)M‘I ('(‘III 

()-9992 

0 j 

1-0459 

84 

’ 1-0725 

: 08 

1-0007 

1 - 

1-0470 

35 

i 1-0729 

! 09 

1-0022 

2 

‘ 1-0181 

30 

1-0783 

70 , 

l-00:!7 

8 

1-0192 

87 

1 1-0737 

71 

1-0052 

‘4 

, 1-0502 

38 

1-0740 

72 

1 -()()(i7 

5 

1-0513 

39 

1 1-0742 

73 

1-0083 

0 

1 -0523 

40 

; 1 -0711 

74 

1-0098 

7 

1-0533 

41 

’ 1-0710 

75 

1-0113 

8 ! 

' 1-0.543 

42 

: 1-0747 

70 

1-0127 

' 9 

i 1-0552 

43 

: 1-0748 

77 

1-0112 

! 10 I 

1 '1-0502 

41 

' 1-0718 

78 

1-0157 

! 11 i 

^ 1-0571 

45 

1-0718 

79 

1-0171 

1 12’ : 

1-0580 

40 

; 1-0718 

80 

1-0185 

' 13 i 

1 1-0589 

47 

i 1-0747 

81 

1-0200 

14 ! 

' 1-0598 ^ 

48 

i 1-0740 

82 

1-0211 

15 

’ 1-0007 : 

49 

1-0744 

83 

1-0228 

10 ! 

; 1-0015 i 

50 

1 1-0742 

84 

1-0212 

17 ! 

i 1-0023 

51 

: 1-0739 

85 

1-0250 

18 i 

1-0031 : 

52 

i 1-0786 

80 

1-0270 

19 : 

! 1-0038 ; 

53 i 

1-0781 

87 

1-0284 

20 

! 1-0010 

54 ’ 

1-0720 

88 

1-0298 

21 

1 1-0053 

55 ; 

1-0720 

89 

1-0311 

22 1 

i 1-0000 

50 

: 1-0713 

90 

1-0324 

23 ' 

' 1-0000 

57 1 

1-0705 

91 

1-0337 

24 

1-0073 

58 

! 1-0090 

92 

1-0850 

25 

roo7S' 

59 

1-0080 

93 

1-03G3 

20 ^ 

! 1-0085 

60 

i 1-0074 

94 

1-0875 

27 ' 

: 1-0091 i 

01 

1-0000 

95 

1-0388 

28 ! 

1-0097 

02 . 

1-0044 

90 

1-0400 

29 ; 

1-070-2 

63 

1-0025 

97 

1-0412 

30 ^ 

1-0707 

0-4 

: 1-0004 

98 

1-0424 

31 1 

' 1-0712 

05 ; 

1-0580 

99 

1-0430 

32 i 

1-0717 

00 1 

,1-05.53 

1 

i 

100 

1-0447 

83 ! 

1-0721 

67 i 

1 



IT. Koechlin/ recommends the following chromium mordant, 
which is excellently suited for mordanting cotton pieeegoods: 

’ Juarii. Dyen and Colimrists, 1885, p. 1H< and 188fi, j). 25. 
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Two measures of ehrominm acetate (25" Tw.). are mixed witli two 
measures of caustic soda iyc (§() ’ Tw.), and lialf to one measure 
of water. One measure of caustic soda lye is tlieii added to 
five measures of this mixture. 

Henry Schmid* suggests another alhaline chrome mordant, 
which, however, decomiioses very readily : 100 parts of chrome 
alum are precipitated with SliO parts of soda ash (58 per cent.). 
The precipitate is washed and dissolvcal in 50 jtarts of caustic 
soda lye (50" Tw.). 

Hy using alkaline chrome mordants, chriunium o^ido is readily 
fixed on the cotton fibre, without tlu! application of any fixing 
agent. 

AU;a}'nte P'ml Murdunt, r. yiluiiiiiiah’ <;/ Sodn. 

Abun : — J'oliixli Alum. 

A'o,S7;„1/o(,S'0,)3 + 21 IIM. Mol. weight, !H8'7. I'rice, £5 15f;. 
per ton. . 

Ammonia Alum. 

(NIhh SO.iAI., (SO,);, + 24 1I.,0. Mol. weight, itOfi’fi. 

Alum is chietly us(‘d in the preparation of aluminium 
mordants, but it is more expensive than aluminium sulphate. 


Specific tluAviTV of Solutions of Potash Alum at 17'5° C. 
(GEnLAcn). 


' ... — 



- — ---- 

Do^'ti i-s T«. 

Spiu’ilic <it,ivify 

IVl .--'lit 

i /l/2/i2(.S'),), 

I’or fiTit. 

■ Iho, 



• 

- -- - 

4 

1-0205 

2-1792 

4 

8 

1-0115 

4-3548 

8 

12-7 

1-06115 

6-5379 

12 

18'8 

1-001)0 

7-0824 

1_ 

13 


10 gallons of water dissolve at:— 

50° 08° 80° 104" 1.58° 212° F. 

9'5 l5H 22-0 i}0'9"i)0-7 '357-5 llil oTpotSralhiii. 

Alum is addell to the dye-hath in dyeing some.of the basic 


’ Joi'rn. /Woe. Dyers anil VoJonrists, 1S86, p. 2(». 



26 


BLEACHTNCr AND DYEING 


coUoii ilyfiKtuffs in order loolitain levad uliades, and in Uio dyoinft 
of Bohiblc Dluos, Cotton Jihuis, ftc. 

Aliimim, r. Ahimimiim Thjdmrhk. 

Aliivimali' of Soda or Alkaliiir I’iiil; Mordant. 

MaiAI^Oi- AIol. weifflit, 164'.‘i. 

Aluniiiiate of soda is obtained by dissolviiif; freslily precipi¬ 
tated alnmininni hydroxide in caustic soda. It is used as a 
mordant for Turkey-rcid on cotton. Tlu' cotton falirics ai'e dried 
after impregnation with tlu! mordant and tlien passed through a 
solution of ammonimu chloride. Aliiininiuin hydroxide is fi.\ed 
on the fibre, i’rice fill to bd-l per ton. 

Ahimiiiitim Arrtatr. 

Ak{C-iUAh)(,. YIol. w(‘ight, 408'l!. 

Aluiniiiinm acetate' is prejiared by dissolving aluminium 
hydroxide in acetic acid or by double decomposition of aluminium 
sulphate, with shgar of haul or calcium acetate. The so-called 
“ red liquor” is usually emjiloyed in dyeing, in iilaco of aluminium 
acetate. 

iSi’ECirie Gravity of Solutions of Aluminiu.u Acht.ith at 
IT' C. 


]irfiln‘ (liavily. 

Ih'ttIcnsTw. j 

Ih-gim-sl!,- i 

(ittlls .l^"| pl'l 

rioo 

1 

20-0 

IB-O 

40-8 

1-098 

19-6 

12-8 1 

40-0 

1-086 

17-2 

11-6 j 

85-0 

1-074 

14-8 , 

9-9 

80-0 

1-062 

12-4 

8-:i 

25-0 

l-O.TO 

10-0 

6-7 

20-0 

1-088 

! 7-4 

,5-0 

15-0 

1-02.5 

5-0 

8-4 

10-0 

1-012 

2-2 

! . 1-6 

5-0 


_ __ ,.. 




.. ■ . 

Ah {S<h)s + B Pl> {CJL/hh = 2 Al ((hl<</hh + 8 PhSOt. 


Basic ahindniuiii acetates are obtained by adding soda ash to 
a solution of Iho normal acetate. When heated, solutions of the 
basic acetates dissociate. The. more basic the .salt, the lower is 
the temperitture at which dissociation starts. I’rice, aluminium 
acetate, 16° Tw., 6(Z. per gallon. < 
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Ahimiiiinm iri/dralr, v. Ahtmiiiinm IhidroxuJc. 

Aliiiiiiniuin JJi/dinriih',—Alimiiiiiiiiii Hydrate nr Altwiiiia. 
AIi(<)n\. Mol. weight, ]5li. 

Aluminium hydroxide is formed by precipitating a solution 
of aluminium sulphate with sodium earhonate. Pure aluminium 
hydroxide is obtained hy adding ammonia to the hot solulioir of 
an aluminium salt. 

* It is chielly (uiiployed in the pi'eparation of aluminium 
mordants. 

dhllliiiiiioii llypnelilorife nr H'l/xn/i'a Illciiehiliy IJqiuir. 
Aiuminium liyi) 0 (‘hlorite is pre])ared liy adding a solution of 
bleaching powder to one of aluminium sulphate. 

It decomposes readily, liberating oxygon, and has lieen used as 
a bhiaching agent. 

Aliiiiiiiiliiiit Sidpliate. 

At-ASOJ. + .Mol. weight, (lOb'i. 

Aluminium suljdiate is soluble in 1 part of cold, and jL part 
of boiling water. Impurities : 'Iron, free sulphuric acid. Alu¬ 
minium sulphate is employed in the preparation of aluminium 
mordants. Pi’ice, td lOv. poj- ton. 

IJanic fdiiniiiiiiiiii sidpliatea are obtained by adding soda to a 
solution of aluminium sulphate or alum. They are used in 
Turkey-red dyeing and may be prepared in the following 
manner:—Dissolve 40 lbs. of aluminium sulphate in 20 gallons 
of water, and slowly add to this a solution of 5 lbs. of soda ash 
in 21 gallons of water. » 

The basicity of the salt varies with the amount of soda used. 

A/2(AOd8 + d X<i2C(>, + II/) = 2 AKSOiXOlI) + 

A'«2 A’Oi + C()2 

This basic salt has been placed on the market hy Messrs. Peter 
Spence & Co., Ltd. 

2 AkiSOih + 8 Na./'(h + 8 U^O = Al/SGUOIIh + 8 Na^SOi 
+ 3 CO 2 . 

AI/S(Kh + 2 Na^iAh + 2 IhO ^ Ak{S<h){OHh + 2 Na^SOt 

-f- 2 CO 2 . , 

Liechti and Suid* have shown that the more basic the salt, the 
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Sl’KCIFIC Gr.AVITY OF SOLUTIONS OF ALUMINIUM SuLl'IIATK 
(Based on .Laiisson). 


Mi> Cr. atirrC 

T\v 

?<'!■ I'ctll. 

S]) <ii, 111 l.'i (' 

1 ) 0(21 cus 'I'U'. 

I'rt mil 
Ah (.^0|); 

1-010 

2-0 

0-03 

1-170 

35-2 

17-72 

1-021 

4-2 

1-87 

1-185 

37-0 

18-05 

1-031 

0-2 

2-8 

1-104 

38-8 

10-58 

1-040 

8-0 

3-73 

1-203 

40-(i 

20-51 

l-OuO 

' 10-0 

• 4-00 

1-211 

42-2 

21-15 

l-O.!!) 

11-8 

5-,5!) 

1 -220 

11-0 

22-38 

1-008 

13-0 

0-5.-! 

1-2-28 

45-0 

■23-31 

1-078 

15-0 

7-40 

1-230 

47-2 

21-24 

1-087 

17-4 

8-45 

1-241 

48-8 

25-18 

1-01)0 

ll)-2 

0-32 

1-252 

50-1 

20-11 

1-105 

21-0 

10-20 

1-201 

52-2 

27-01 

1-114 

22-8 

11-10 

1-200 

,53-8 

27-i)7 

1-123 

24-fi 

12-12 

1-277 

55-4 

28-i)l 

1-132 

26-4 

13-05 

1-285 

57-0 

20-81 

1-141 

28-2 

13-01) 

1-203 

58-0 

30-77 

1-150 

30-0 

11-02 

1-301 

00-2 

31-70 

1-151) 

31-8 

15-85 

1-300 

01-8 

32-04 

1-108 

33-0 

1G-7H 

_ 




more readily it dissociates wlioii its solution is diluted witli water, 
or when it is heated, and if cotton is sleejied in tiu! solution find 
afterwai’ds dried, tlu! more almuina is fixed on the fibre. 

Aluminiuni Siiljiltati’-Aciiatfs, r. Aliiminiiiiii Siilplid-Accldli'H. 

f 

Alnminmm SiiJpho-Acclati'n or Ahnninium Hnlphate-Acetdies 
{R('d Liquor). 

The alumininm sulpho-acetatcs are 'olitained liy adding an 
insufficient quantity of sugar of load to a solution of aluminium 
sulphate. 

The mixtures of aluminium acetate and sulpliale-aeotates, are 
known in commerce as “ red liquors.” The composition of com¬ 
mercial red liquors varies very considerahly. 

The following methods u.re recommended hy the Badische 
Anilin & Soda Fahrik'for the preparation of (1) the normal, and 
(2) the basic Sulphate-acetates:— 

(1) Dissolve 8^ lbs. of acetate of lead in diot water and mix 
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with a hot solution of 12^ lbs. of aluminium sulphate; or dissolve 
81 lbs. of acetate of lead iu hot water and mix with a hot .solution 
of fi] lbs. of aluminium suljihate. Allow the .sulphate of lead to 
settle a,nd remove the clear .solution. Wash the precipitate with 
water and reduce the solution to the stroneth required h}' adding 
the wash-water. 

(2) A solution of Ihs. of soda ash iu ,5 gallons of water is 
slowly run into a solution of 50 lbs. aluminium sulphate iu 25 
giillons of water, with continuous stirring. 1 gallon acetic acid, 

Tw. is then added, and the resulting ^solution,- when cold, 
reduced to the strength required. Or, 20 lbs. of sodium carbonate 
(free from iron) are slowly added to ,a solution of 4H lbs. of 
aluminium sulphate iu 80 gallons of hot water and 5 gallons of 
acetic acid, 12 ' Tw. 

Red liquors ai'c chiefly used in dyeing Turkey-red, and for 
rendering yarn oi' cloth shower-[iroof. Rrice, Cxi. to l^d. per gallon. 

Ainvioida. 

NH.,. Mol. weight, 17. 

.liiimoiiiiim lliidni.rliU’. 

yifi.Oll. Mol. weight, 8.5. 

Ammonia is used lor the ijurpose of lumti'alising acids, 
e.spociaily if tiu! hitter are present in small quantities in the 
lihres, and, therefore, dillicult to remove by washing. It is also 
used iu neutralising Turkey-red oil. 

Price, 20 per cent., specilic gravity 0’915, 2d. per Ih.: 88 per 
cent., specific gravity 0'880, 2 j(/. per Ih. 

Aimiwina Alum, r. Alum. i 

Ammaninm ('lih)rid<- or Sal AmiiK Himc. 

Nil,a. Mol. weight, ,53-4. 

One part of ammonium chloride is soluble in 3 parts of cold, 
and [larts of hot water. It is chiefly used in Turkey-red and 
in Aniline black dyeing. Price .042 per ton. 

Ainmoiniim Hydroxide r. Ammoniu. 

Ammonium Sidjdioci/dnide or Ammoniu in Thiocyanate. 

NH,CNS. Mol. weight, 70. 

Ammonium sulpliocyauide is very soluble in w'ater. With 
c(q)[)or salts, in neutral acid or solution, it forms an insoluble 
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salt, and it, tliorcfore, counteracts the injurious effect of copper 
on some dyestuffs. Price, 95 per-cent., hi. per lb. 


Si>ucii''ic Guavity or Solutions or Ammonia at 15“ 0. 
(59 ’ P.) (Lunok anii WiniiNiii). 




1 lllh- 



] IlllO 

S]UTlf. 

% NUi 

(•HiiUinis 

liiois Nil, 

Sjiriil (iiav. 

Nlli 

pins N’ll/ 


• 

al ir.'i; 



at. IV C. 

i-ooo 

0-00 

* 

0-0 

0-940 

15-03 

140-9 

()'998 

0-45 

4-5 

0-938 

10-22 

152-1 

0'99() 

0-91 

9-1 

0-930 

10-82 

157-4 

0'994 

1-37 

13-0 

0-934 

17-42 

102-7 

0-992 

1-84 

lH-2 

0-932 

18-03 

108-1 

0-990 

2-31 

22-9 

0-9.-i0 

18-04 

173-4 

0-9HK 

2-tiO 

27-7 

0-928 

19-25 

178-0 

0-98G 

3-30 

32-5 

0-920 

10-87 

184-2 

0-984 

3-80 

37-4 

0-924 

20-49 

189-3 

0-982 

4-30 

42-2 

0-922 

21-12 

191-7 

0-980 

4-80 

47-0 

0-9-20 

21-75 

200-1 

0-978 

5-30 

51-8 

0-918 

-22-39 • 

205-0 

0-970 

5-80 

50-0 

0-910 

23-03 

210-9 

0-974 

0-30 

01-4 

0-914 

2-3-08 

210-3 

0-972 

0-80 

00-1 

0-912 

24-33 

221-9 

0-970 

7-31 

70-9 

0-910 

24-99 

227-4 

0-968 

7-82 

75-7 

0-908 

25-(i5 

232-9 

0-900 

8-33 

80-5 

0-900 

20-31 

288-3 

0-904 

8-84 

85-2 

0-904 

20-98 

243-9 

0-902 

9-35 

89-9, 

0-902 

27-05 

249-4 

0-900 

9-91 

95-1 

0-900 

28-33 

255-0 

0-958 

10-47 

100-3 

0-898 

29-01 

200-5 

0-950 

11-03 

105-4 

0-89^ 

29-09 

200-0 

0-954 

11-00 

110-7 

0-894 

30-37 

271-5 

0-952 

12-17 

115-9 

0-892 

31-05 

277-0 

0-950 

12-74 

121-0 

0-890 

31-75 

282-0 

0-948 

13-31 

126-2 

0-888 

82-50 

288-0 

0-946 

18-88 

131-3 

0-880 

'33-25 

294-0 

0-944 

14-40 

130-5 

0-884 

34-10 

301-4 

0-942 

15-04 

141-7 

0-882 

34-95 


308-3 


The uuniheP of jiuimds uf NIL I’er giillou is found hy dividing by 100 
the number in the column marked ■*■. 
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Aiiimoiiiuiii Taiiaihitc. 

MliVO,. Mol. weislit, 117-1. 

Aianioiiium vaiiiMlato is (!iii|)l(iye(l as o.xyf’oii earner in tlio 
dyciiif!; ol Aniline Mack. I’rice, tl Ls-. (»?. per lb. 

Aiiilliic. 

( '(Jlr,\'lla. Mol. weight 93. Price bid. per lb. 

AiiUiiic lli/dnicliliinih' or Aiiiliiir Salt. 

rjlr.SH.JlCl. Moi. weiKlit, l‘i!l-5. 

.\nilino and aniline .salt are used in dyeing' A^iiliiie black. 
Aniline salt fnsjnently contains free bydroclilorie acid. Tins 
may lie detected by Metbyl Yiokst iia[)ei’, wbicli turns green if 
free acid is present. Price, ~>d. per lb. 

.liitichlor, r. Sodiiiiii Tliioriiljiliatr. 

Aiitiimiiuiw. i\ iitliiioiii/ Lartatr. 

.\iitiiiiiiiiy hartaje, — .iiiluiioiiiiu' or lii-Larta'h' of .liiliiiioin/. 
(C. 11. Doehi'inger Sobii, Ingelbeini.) 

Antimony liuitate contains al)ont 15 per cent. Sh«<h- R 
sbonlil be used yitli tin; addition of a small (jnaiility of acetic 
acid. Tbe balb exba,lists, and 10 jiartsof Aiitimonine will, tliere- 
fore, replace 10 jiarts of tartar emetic. 

Itoiildr <).r(datr oj' .liiliiiioiii/ and I’alarriiiM. (R. Koepp A Co., 
Oestricb.) 

K-,iSh{CJ)i):i + 1 IfJ). Mol. weight, 578-G. 

Double oxalate of antimony and potassium contains‘25 per 
cent. Shjtn. Tbe salt dissociates .very re.adily. 10 parts are 
etpnd to 10 pai-ts of tartar emetic. Price, Gd. per lb. 

Ihitdde 'I'aitrair of Aii/iiiioiii/ and PotaiiniiiiH or Tartar Eiiwtic. 

K (ShO) Ci//|Oii + I tld). Mol. weight, 332-3. 

For dissolving 1- part of tartar emetic :— 

19 12-0 8"2, 5-5 3-2 parts of water 

at 47“^ 7(i'' 88'-’ l-22‘-''" 107“ F. 

are necessary. 

A good quality of tartar emetic contains 42-75 per cent, of 
SkAts- It in used fur the fixing of tlie tannins. If the bath is 
used repeatedly the acid salt which is formed must bu neutralised 
with soda, or better with chalk. Price, 8d. per lb. 
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Si’EciHC Gkavity of Solutions op Tahtar Emetic at 
171° C. (Stkbit). 


Sjiouilic GJ.ivitj. 

lICKnr, Tw 

T.'iitiu Ktiictic, jii't cfiil 

l-0(),5 

1-0 

0-5 

H007 

1-1 

1-0 

l-OOll 

1-8 

1-5 

1-012 

2-1 

2-0 

roib 

3-0 

2-5 

l-()]8 

3-(i 

3-0 

1-022 

1-1 

3-5 

1-027 

6-1 

1-0 

1-031 

0-2 

1-5 

1-035 

7-0 

5-0 

1-03H 

7-0 

5-5 

1-011 

8-8 

0-0 


Anliiiiiiiiji Salt or Double Salt of Aiilimoiii/ Vluoride and 
Aiiiiiioiiiiiiii Siiljilialc. (E. do ILu'ii, Hanover.) 
iS7»/')i(A7/|)2.S'Oj. Mol. weifilit, 301)’3. 

Aiilimojiy saU eoiitaiiis 17 per cent. I) parts lux! 

about ejpial to Kt parts of tartar eiiictic. Ei'ee acid in tbe 
lixiii” batli iiuist 1)0 neutralised witli soda or clialk. Brice lOif. 
per lb. 

Aiiliiiioiiii Sodiinii Dluoride or Ihiidile Fluoride of Aiitiiiioin/. 
(B. Koepp A Co., Oestricb, llbiue.) 

ShF-iSaF. Mol. weiplit, 2H1. 

The sidt is readily soluble in water. It couliiiiis (ill pel’ cent. 
Sh-Ah. It is used in j)lauu of tartar emetic. 10 [larts of tartar 
emetic correspond to (i'li parts of doul'lo fluoride of antimony. 
B’ree acid in the fixinf’ bath must be neutralised with soda. 
Price, Id. per lb. 

Aniimony Trio.cide. 

Sh.J> 3 . Mol. weight, 2BB'l. 

Antimony trio.\ide dissolved in caustic soda lye and glycerine, 
is added to the betii-naphthol solution in oi'der to 2 )revent cotton 
fabrics which luive been prepared with this solution turning 
brown. 
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Aiiimoiiiuiii Taiiaihitc. 

MliVO,. Mol. weislit, 117-1. 

Aianioiiium vaiiiMlato is (!iii|)l(iye(l as o.xyf’oii earner in tlio 
dyciiif!; ol Aniline Mack. I’rice, tl Ls-. (»?. per lb. 

Aiiilliic. 

( '(Jlr,\'lla. Mol. weight 93. Price bid. per lb. 

AiiUiiic lli/dnicliliinih' or Aiiiliiir Salt. 

rjlr.SH.JlCl. Moi. weiKlit, l‘i!l-5. 

.\nilino and aniline .salt are used in dyeing' A^iiliiie black. 
Aniline salt fnsjnently contains free bydroclilorie acid. Tins 
may lie detected by Metbyl Yiokst iia[)ei’, wbicli turns green if 
free acid is present. Price, ~>d. per lb. 

.liitichlor, r. Sodiiiiii Tliioriiljiliatr. 

Aiitiimiiuiw. i\ iitliiioiii/ Lartatr. 

.\iitiiiiiiiiy hartaje, — .iiiluiioiiiiu' or lii-Larta'h' of .liiliiiioin/. 
(C. 11. Doehi'inger Sobii, Ingelbeini.) 

Antimony liuitate contains al)ont 15 per cent. Sh«<h- R 
sbonlil be used yitli tin; addition of a small (jnaiility of acetic 
acid. Tbe balb exba,lists, and 10 jiartsof Aiitimonine will, tliere- 
fore, replace 10 jiarts of tartar emetic. 

Itoiildr <).r(datr oj' .liiliiiioiii/ and I’alarriiiM. (R. Koepp A Co., 
Oestricb.) 

K-,iSh{CJ)i):i + 1 IfJ). Mol. weight, 578-G. 

Double oxalate of antimony and potassium contains‘25 per 
cent. Shjtn. Tbe salt dissociates .very re.adily. 10 parts are 
etpnd to 10 pai-ts of tartar emetic. Price, Gd. per lb. 

Ihitdde 'I'aitrair of Aii/iiiioiii/ and PotaiiniiiiH or Tartar Eiiwtic. 

K (ShO) Ci//|Oii + I tld). Mol. weight, 332-3. 

For dissolving 1- part of tartar emetic :— 

19 12-0 8"2, 5-5 3-2 parts of water 

at 47“^ 7(i'' 88'-’ l-22‘-''" 107“ F. 

are necessary. 

A good quality of tartar emetic contains 42-75 per cent, of 
SkAts- It in used fur the fixing of tlie tannins. If the bath is 
used repeatedly the acid salt which is formed must bu neutralised 
with soda, or better with chalk. Price, 8d. per lb. 
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Burnt Lirnr, r. Calehnn Oxide. 

(hleiiim Acetate or Acetate of L<W. 

M(il. weight, 158. 

Ciilciiira aeetiite is used in the production of mordants and in 
dyeing Alizarine red on chromium mordant. It is prepared by 
slaking 12 Ihs. of burnt lime with gallons of water, to which 
42 lbs. of acetic acid, 9° Tw. and 5’ gallons of water are added. 
Price HI to Xll per ton. 

Spkcific Gravity of Solutions of Calcium Acetate at 15“ C. 


Sj). Gi. 

Tw. 

I’l-l Ucill 
Cal' 

1-02G0 

5-2 

5 

1-0530 

10-0 

10 

1-0702 

15-8 

15 

1-1051 

21-0 

20 

1-1321 

2()-0 

25 

1-151)4 

32-0 

30 


C<dciiiin Carhonnte ,— Carbonate of Lime or Chalk. 

CaCOa. Mol. weight, 100. 

Calcium carbonate is used in the process of “ chalking ” in 
Turkey-red dyeing, as an addition to the tartar emetic bath used 
in the fixing of tannins and for the purpose of neutralising 
acids generally. 

Caleiam ILjdrnt.e, r. Calrinyi Hydroxide. 

Calcium Hydroxide,,- Slaked Lime or Calcium Hydrate. 

(!a(OH)i. Mol. weight, 74. 

For dissolving 1 part of calcium 'hydroxide, 780 parts of 
water at 15" C., 1,000 parts of water at 54° C., and 1,500 parts 
of water at 100° C. are required. It is chiefly used in the 
boiling of cotton fabrics, in indigo dyeing, and in the preparation 
of mordants. 

Calcium Ilyyoehlorite Ca(OCI) 2 . 

Chloride of Lime or Bleachiny Powder. 

CaOCk. '■ Mol. weight, 127'6. 

Commercial bleaching powder usually contains 85 to 37 per 
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cent, of available clilorine. It is also sold in solution containing 
about 7 per cent, of available chlorine. One part of bleaching 
powder is soluble in about 20 parts of water. DIcaching powder 
is the principle bleaching agent cn)[)loyed in the bleaching of 
vegetable libres. 


Stkenotii or Bleaoiiino Pownnu Solutions (Lunob). 


• 


A\ .ultiltli 

(’lilfumn. 

S|H'ci(ic (Jravity. 

T\v. 


♦ .... 



finiH. |K'i l.ilro 

(iiiiiiis pot' (iailoii 

i-ii.w 

•23-1 

71-79 

5025-3 

1-11.50 

23 

71-50 

5005-0 

1-110.5 

22-1 


4806-2 

1-1100 


68-00 

4760-0 

1-1060 

21-2 

65-33 

4.578-1 

1-1050 

21 

64-50 

4,51,5-0 

1-1000 

• 20 

61-17 

4281-9 

1-0950 

19 

58-33 

4083-1 

1-0900 

18 

5.5-18 

3862-6 

1-08.50 

17 

.52-27 

3658-9 

1-0800 

16 

48-96 

3427-2 

1-0750 

15 

45-70 

3199-0 

1-0700 

14 

42-31 

2961-7 

1-0650 

13 

38-71 

2709-7 

1-0600 

12 

35-81 

2506-7 

1-0550 

11 

32-68 

2287-6 

1-0500 

10 

29-41 

2058-7 

1-0450 

9 

26-62 

1863-4 

1-0400 

8 

• 23-75 

1662-5 

1-08,50 

7 

20-44 

1430-8 

1-0300 

6 

17-36 

1215-2 

1-0250 

5 . 

14-47 

1012-9 

1-0200 

4 

11-44 

798-7 

1-01,50 

3 

8-48 

593-6 

1-0100 

2 

5-58 

890-6 

1-0050 

1 * 

2-71 

189-7 

1-0025 

• i 

1-40 

98-0 


Price, M 10«. per ton. 

Calcium Oxide,—QtucMime or Burnt Lime. 

CaO. Mol. weighty 56. 

d2 
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CaIjCIIi.m Oxidh in Mii.i; oi'’ Limk at 15 ’ C. (Lunhh and 
B liATTNKIl). 


Ih';^Ifcs Tw 


CiCI pi'l (rill 
(l.\ Wcittlll) 

|l.-;nrs T» 

Ilc-M'i'- Hi’ 

t i'll J)C1 ccill. 

{iiy wi'iglit) 

1-1 

1 

0-75 

■25-0 

l(i 

14-18 

2 -H 


ii ;4 

2( l -8 

17 

15-00 

4-1 

8 

2-54 

28 -I 

18 

15-85 

otS 

■4 

8-51 

8()-4 

1!» 

1(1-75 

7-1 

r, 

4-18 

82-1 

20 

17-72 

l)-() 

(1 

5-8(; 

81-2 

21 

18-(11 

lO-il 

7 

(1- I 8 

8(;-0 

22 

l ! l -40 

12-() 

8 

7-08 

88-0 

28 

20-84 

18-1 

!1 

7-87 

lO-O 

21 

21-25 

15-0 

10 

8-71 

42-0 

■>r, 

■22-15 

Ki-i; 

11 

'.l-CiO 

ll-O 

2(1 

‘28-08 

18-2 

12' 

10-51 

|(;-2 

27 

28-! l(l 

20-0 

18 

II -45 

48-2 

28 

21-1)0 

21-8 

11 

12-85 

50-1 

2!) 

25-87 

28-2 

15 

l 8-2(; 

52 -(l 

80 

•2(1-81 


Carhimaic of Li me, r. Calcium. Carhonatr. 

Caslor Oil. 

CasloT oil is eliielly used iu Uie iiiiinul'actnve of Tiirkey-rcd 
oils. Price, 1518 per ton. 

Catechu, r. Natural Djic.ttiifi. 

Caustic Soda, r. Sodium Ifpdro.rutc. 

Chalk, r. Calcium Carbonate. 

t 

Chlorate of Potash, r. Potassium Chlorate. 

Chloride <f Lime, r. Calcium Hi/pochloritc. 

Chloride oj Soda, r. Sodium Hypochlorhe.. 

Chrome Alum. 

Cr^iSOih- KiSO{ + 24 IW. Mol. weight, ‘JflH-f). 

Chrome ,alum is used for the preparatii'ii of chromium 
mordants and in the after-treatment of substantive cotton dye¬ 
stuffs. Price, Pit) per ton. 
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Clinimlc 11 jiib'iixhlc, r. (HinuiiiKiii lli/dni.iidf. 

('lij-iiiiuiii)i Aniati'. 

Mol. weight, ■l.'jS. 

Chromium aeetatc! is prepai'ed by dissolving chromium 
liydroxide in acetic acid or by the double decomposition of 
clirome alum and sugar of load or calcium acetate, or by the 
reduction of bichromo with glucose in the presence of .acetic 
‘acid. It is chiellv used as a mordant in calico printing. Price, 
6 (1. per lb. * 

7j’((,siV Cliniiiiiiiin Aniiitf. 

Mol. weight, 87J. 

Basic chromium imetates are ])i'opared by adding soda to the 
noriiml chromium acetate. Chromium acetate is used in khaki 
dyeing. 

Chi’iiiiiiinii liixiilphili. 

C/'at//.S7t))i 5 . Mol. weight, .''('.)0‘,5. 

Chromium bisulphite is used as a mordant lor Alizarine 
colours. It is prepared by mixing a strong solution of chrome 
alum with an e.xcess of bisulphite of soda. Price, 4.s. ])er lb. 

(lii'oniiiini ('iihiriilf. 

(Jr.iCIf,. Mol. weight, 316'8. 

Chromium chloride is jirepared by the double decomposition of 
chrome alum with calcium chloride, or by dis.solving chromium 
hydroxide in hydrochloric acid. It is used as a mordant for 
Alizarine colours. Price I.s'. Bd. p^pr Ih. 

liuHii- Clinuniiiiii Clduridi’. 

CrCl{(>IJ}>. Mol weight, 12PC. 

Basic chromium chloride is obtained by dissolving chromium 
hydroxide in chromium chloride. It is used for mordanting 
cotton yarn. ^ 

Clnvmhim ChnitiKifc »v Vliromiiim Mordant. 

(i.A.L, (l.A.Il., (i.A.lll. (MLn). 

The Ilochster Earhwerke bring mordants under this name 
into the market which are prepared by dissolving chromium 
hydroxide in chromic acid. Chromium mordant (i.A.Il., which 
contains acetic acuh is specially suitable fur mordanting cotton. 
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Sl’KClFIC (illAVITV OF ClIROMIUH MoKDANT G.A.II. AT 'i!)° C. 


Hpoi'itu' (iraviby. 


Liniis jii'i lilif 

Vfi'.hu 

silM'cilic ily. 

Dcgroi's T\\ 

(inns D)‘rlil4(‘ 

Cndl.i. 

1-015 

8 

10 

' 1-175 

35 

170 

1-025 

5 

20 

1 1-185 

37 

180 

1-035 

7 

30 

i 1-195 

;5i» ! 

190 

1-015 

9 

40 

1-205 

41 

200 

1-055 

11 

50 

1-215 

43 

210 

1-0(55 

13 

00 

: 1-225 

45 

220 

1-075 

1 15 

70 

il 1-2555 

47 

230 

1-085 

: 17 

80 

i 1-215 

49 

! 210 

1-095 

19 

90 

! 1-250 

50 

; 2.50 

1-105 

21 

100 

i 1-20(5 

555-2 

200 

1-115 

1 23 

no 

: 1-270 

55-2 

270 

1-125 

! 25 

' 120 

1 1-287 

57-4 

280 

1-135 

27 

130 

' 1-298 

59-0 

290 

1-145 

I 29 

140 

1-309 

01-8 

300 

1-155 

1 31 

150 

1 1-320 

04-0 

310 

1-105 

j 33 

1(50 

1-328 

05-0 

i 317 

i 


Chromium FInoride. 

CrFs + I IhO- Mol. weight, 181. 

Is used for the after-treatment of certain direct cotton and 
sulphur dyestuffs in order to improve the fastness to washing. 

Chromium Hydroxide or Chromic Hydroxide. 

Crsi{()H)c,. Mol. woiglit, 20(5. 

Chromium hydroxide is obtained by precipitating a solution of 
chrome alum with ammonia. Dissolved in acetic acid it forms 
chromium acetate. 

Common S(dt, v. Sodium Chloride. 

Copiier Sulphate, r. Cupric Sulphate. 

Copper Sulphide. 

CuS. Mol. weight, 

Copper sulphide is prepared by dissolving flowers of sulphur in 
caustic soda, and by adding the solution to a sojution of copper 
sulphate. The precipitate is washed and stored under water. It 
is chiefly used in printing and dyeing of Aniline black. 
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Copperas, r. Ferrous Sidphatc. 

Cotton Spirits or 'Tin Sjrifits. 

Cotton Hpirits are mixtures of stainiie and stannous salts with 
other salts. 

Cow-dnnp .—Cow and sheep’s duni; are chiefly used hy calico 
printers for fixing mordants which have been printed on, in 
order to produce clear whites in dyeing. 

Caprir Chloride. 

GuCk + 2 ILiO. Mol. weight, 170’.5. 

Copper chloride is employed as an oxygen carrier in the 
product'on of Aniline black and Diphenyl black. Price, Is. lOd. 
per lb. 

Cnprie Sulphate, —Copper Sidjdiate,—Blue Vitriol or Blue Slone. 

CiiSOi-\- 5 Iht). Mol. weight, 240‘7. 

Copper sulphate is used in the after-treatment of direct 
cotton dyes in ‘order to improve their fastness to light, and in 
the dyeing of Aniline black. 


Specific Gbavitv of Solutions of Coppeu Sulphate at 18° C. 

(SciIIFF ANII GeHLACH). 


IVi cojit. 

Spocilir liiiu ity 

T\v. 

J'lT (’('111. 

CitSllt 

Spcdtlc (iravity. 

Dcgioos Tw. 

1 It-iO. 

_ 

_ 

-- 

1 Ih'K 

— 

— 

1 

1-0098 

1-8 

16 

1-1068 

21-3 

2 

1-012G 

2-5 

17 

1-1185 

22-7 

8 

l-Ol'JQ 

8-8 

• 18 

1-1208 

24-2 

1 

1-0254 

5-0 

19 

1-1281 

25-6 

5 

1-0319 

6-4 

20 

1-1354 

27-1 

G 

1-0384 

• 7-7 

21 

1-1427 

28-5 

7 

1-0450 

9-0 

22 

1-1501 

30-0 

8 

1-0516 

10-3 

23 

1-1585 

31-7 

9 

1-0582 

11,-6 

24 

1-1659 

33-2 

10 

1-0649 

13-0 

25 

1-1788 

84-8 

11 

1-0716 

14-8 

26 

1-1817 

36-2 

12 

1-0785 

15-7 

27 

1-1898 

37-9 

18 

1-08,54 

17-1 

28 

1-1980 

89-6 

14 

l-g923 

18-4 

29 

1-2063 

41-3 

15 

1-0993 

_ 

19-9 

80 

1-2146 

42-9 
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10 gallons of water dissolve at:— 

50“ 68° 86° D2-2° 158 “ 11)4°^ 212“ E. 

67 4^ 4!) 66 95 156 208 lbs. of copper siilpbate. 

Brice ,620 per ton. 

lymnkkline. 

( 0 .CII 3 ) .Y/G. Mol. weight, 244. 
Diauisidiiie, coiijiled with heta-iiiiphthol, produc(!s reddi.sh- 
violet. See *' Diauisidiiie Bine.” 

I)iri-(liri, r. 'I'aiiiiiiiii. 

Ihiiihlc Flnondc (if Aiitliiuiiiii. r. Aiiliiiioiii/Siuliinii Fliiaridr. 

Ihudilc S(dl (if Aiilinwiiii Fhiondr and A iiimniitiiiii SiiIjiIkiIc, r. 
Aidi 1)1(11111 Huh. 

Fait de Lali(ii'(i(jii(‘, r. Sodium Ili/jioclilontc. 


Spucifk; Gravity of Byeolkinite oe Iron at 18 “ C. 


HpotMlI cfiia\ itj 

DfJili'i's T\'. 

Gnus. |nT 
lltlo 

S]>i‘cili<- (liovil) 

|h‘;^;ccs T\\ 

films ]M-1 
111 11- /-.'nD.i 

1-010 

2-0 

5 

1-144 

' 28-8 

100 

1-018 

3-(-) 

10 

i 1-151 

80-2 

105 

1-025 

5-0 

15 

1-158 

81-6 

110 

1-082 

6-4 

20 

1-165 

88-0 

115 

1-039 

7-8 

25 

1-172 

84-4 

120 

1-046 

9-2 

30 

1-179 

85-8 

1-25 

1-058 

10-(i 

35 ' 

1-186 

87-2 

180 

1-060 

12-0 

40 

1-198 

88-6 

185 

1-067 

18-1 

15 

1-200 

10-0 

140 

1-074 

14-8 

50 

1-207- 

41-4 

145 

1-081 

16-2 

55 

1-214 

42-8 

1.50 

1-088 

17-6 

60 

1--221 

44-2 

155 

1-095 

19-0 

65 

l-,228 

15-6 

160 

1-102 

20-4 

70 

1-285 

. 47-0 

165 

1-109 

21-8 

75 

1--242 

48-4 

170 

1-116 

28-2 

80 

1-2.50 

50-0 

175 

1-1-28 

24-6 

85 

1-2,58 

51-6 

180 

1-180 

26-0 

90 

1-266 

58,-2 

185 

1-137 

27-4 

95 : 

1 

1-274 

54-8 

0 

190 
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Sl>l4(;lFJ(J CllAVI'l'Y OF Sor,UTTONS OF FbRROUS St'Ll'IUTH AT 

15" C. (5!)*E.) (Cerlacii). 


T\V 

I’n (•'■Hi 
i't’.h'ljH-V ;i4H 

SjncirK Ulil\ ill 

Ih'l^lOfS T\\ 

P'T Ol'llt 
/•('Xtj-f 7 Hijll 

Siincihc lirjitily 

1-0 

1 

1-005 

28-0 

21 

1-118 

‘2'2 

2 

1-011 

1 25-0 

22 

1-Pi5 

. ;(-2 

8 

1 -01(1 

: 20-2 

28 

1-181 

4-2 

4 

1-021 

: -27-1 

. 

1-187 

n'l 

5 

1-027 

28-0 

25 

1-148 

(i-l 

(1 

l-o :!2 

20-8 

2(1 

1-140 

7-4 

7 

1-087 

81-0 

27 

1-155 

8 -() 

H 

l-Olli 

82-2 

28 

1-101 

!)■(; 

h 

1-048 

88-0 

20 

1-108 

lO-H 

10 

1 -054 

81-8 

80 

1-174 

11 -H 

11 

l-05i) 

80-0 

81 

1-180 

KhO 

12 

1-0(15 

87-1 

82 

1-187 

M-2 

18 

1-071 

88-0 

88 

1-108 

15-4 

11 • 

1-077 

10-0 

84 

1-200 

1(1-4 

15 

1-082 

41-2 

JJ;") 

1--200 

17-(1 

1(1 

1-088 

42-0 

no 

1-218 

lH-8 

17 

1-0! 14 

48-8 

87 

1-210 

20-0 

18 

1-100 

45-2 

88 

1-220 

21-2 

HI 

1-100 

40-4 

80 

1-282 

22-2 

20 

1-112 

47-8 

10 

1-280 


I’'i'nic Xitratc. 

Mol. woi}j;lil, iHii'H. 

Eei'i'ic iiitralic is pivpaieil li.v dissfilviiif^ ii'oii in iiilriR iicid. It 
is iisod ill dyoiiig iToiidmirand I’nissian lihic. 

Ju'rric SiiljikaU'. (NUnile of Imu.) 

Ft’i{S()i\i. iMol. weiglil, 

“ Nitniki of Iron ” oonsists cdiieflY of ferric, snljduite. Accord¬ 
ing to Moyrct some of the «ominurcial products correspond to 
tlic fornuila Fi'i^SOfir.iOII)!- It is prepared liy treating 
copperas witli nitric acid and sulphuric acid. It may ho used in 
place of acetate of iron. Price, :!^d. ]ier Ih. 

Ferrous .lcc’/«ir',— hon L'ujuor ,— Hlarl, hUjuor or I'yrol'Kjnite 
of Iron. 

Fe{CiIlf)- 2 )t -f ■iHj). Mol. weight, ‘245'H. 
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Ferrous aeelate is jirepared by dissolving iron in pyroligneous 
acid, or by double decomposition of ferrous sulpbato and crude 
calcium acetate. 

ImpurHics. —Ferrous and ferric sulpbato, excess of acetic acid. 

Ferrous acetate is extensively used as a mordant for Alizarine 
colours, for black dyeing with logwood, and in the production of 
iron-buffs and kbaki shades. Frice, 24' T\v., 5d. per gallon. 

FerriHin Sulphate ,— Copjierati or Green Vitriol. * 

FcSOi -F 7 Ih<>. Mol. weight, 278. 

Impiiriiies.—Gopptir, alumina, zinc and free acid. 

Ferrous sulphate is readily soluble in water, and is used as a 
reducing agent in indigo dyeing, in tins dyeing of greys and 
blacks, in the fixing of tannin mordants, and for the production of 
various iron mordants. Price, FI 4.?. per ton. 

• Formaldehijde or Fornialm. 

GII 3 O. Mol. weight, 80. 

The commercial formaldehyde contains from 30 to 40 per 
cent. Cl lit). 

The fastness to washing of a number of the substantive 
cotton dyestuff's is considerably improved by an after-treatment 
with formaldehyde. Piico, 40 per cent., 52s. (id. per cwt. 

Formic . leid. 

ClliO-i. Mol. wciglit, 41). 

Formic acid may be used in place of bydrocbloric acid in 
Aniline black dyeing, and as a substitute for acetic acid in the 
dyeing of the Alizarines. It is also employed for producing the 
silk-like “ scroop ” on mercerised cotton. Price, 90 per cent., 
8 Gs. per cwt. 

Qalk, r. Tannins. , 

Glauber’s Salt, v. Sodium Sidjihate. • 

Glucose, or Grape. Sugar. 

Glucose is employed as a reducing agent and in the dyeing of 
some of the Tbiogene dyestuff's (sulphur dyestuffs). Price, 14s. 
per cwt. 

Green Vitriol, r. Ferrous Sulphate. ^ 

llydrochtork Acid,—Muriatic Acid or Spirits of Sidl. 

IICI. Mol. weight, 3G‘5. 
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13LEACII]N(; 

Tire cottipi filiro in llio rail .staic (‘(iniiiiiiM iiii])ni'it.ic'S sncli as 
“cotton Max,’'colouring; nialtf'f, |i(!clic iiiattovs, etc. Eiii'tlifif 
impurities (slai'cli. Hour, tally matter, (iliiiia clay) are added 
dnriiif; IIh! different itmcesses of spimiiiif;. sisiiif,'. a,iid wt'aviiip;. 
Tt is tlie oliject of bleacliinp lodestroy aii these impuiilies, i.i ., to 
(ietaiiotirise. the, colouring uia,tt(ms and to remove tlai otiau' 
siihstanoes. 

'i’lie 0 |ierati(m of hff'acliino may lie divided into Uvo distinct 
parts : (1) 'I'he iioilinp' of the matia'ial, tiie ohject of iiidcii is to 

.soften and to sa[ionify certain impurities, wliicli a,re, tiien partiy 
retiioved in the washiiif;. (ff) 'I'he hleaciiinp' proper, i.c., the 
treatment of tiie imiteiiai Mith the hleaidiiiiy' apenl, ihiriiiR wiiicii 
openilion tiie coloiirinj; matters are (iestroyed liy o\iiia,lion. 

I’nni'.AK'iTroN oe nin JIlk.aciiino ]ji(,ieoi,’. 

Till' Pirpardlidii nj a Snliilioii of llln(rliiiiii PoinJi r. 

Tiie iiieacliing jiowder soiiition used in lileaciiino siioidd lie 
perfectly clear and free from any siis[ieiided pa.i-ticles. in order 
to dissolve the, ])(mder andrto hrealv iqi the hmi|is, it slioiild first 
lie made into a thick uniform jiaste, hy mixing it Ihoroiighly with 
a small ijnantily of water. This may he done in a small tank 
provided with a powerful agitatoi', oii the, lileaching powdei' may 
lie ground together with a small (luantily of water lietweeu a 
pair of inill-slone.s. The paste thus produced should then he run 
into a larger tank provided with agitators, in whiidi it is thoroughly 
stiri'ed with a. larger quantity of water. IhO to 200 gallons of 
water are generally used to dissolve 1 cwl. of hleaching powder. 
After the liquor has heen stii'i'ed for some hours, it is allowed to 
settle, usually overnight, the clear liipior being syphoned off in 
the morning. The mud remaining in the tanks should he 
washed once or twice with wateix in order to (‘.xtract all the 
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lilftacliing powdov. Tlio liqiKir Uiiis olituiiiod may lie, used for 
diHS{)lvinf' a fresh qiiiuitity of the, jKiwder. 

A very siiiiph'. .Ipywru/Hs /or I>isKiilriii(i ISli'acliiiKi /’ou'drr is 
sfiown in h'ip;. Id. It consists of tlie lead-lined iron tronoh con¬ 
taining tli(! water, in ■which revolves the perforated drum A. The 



lo.—A]*p.aratus Tor iUoacliins; PowilfT. 


Iileaching powder is introduced through a uian-hol(!. A few 
stones li ar(i [)lace,d in the drum in ordei' to grind the iM)wder 
and In accehu'ate the dissolving. 

A veiy effective ,S7(r)i)iq Arnniiiciiii’iil for Itiuxolruui lUrorlnnii 
Poiriler is shown in Tig. If (taken from Apparalr, etc., dcr 
Wdrchrrci, lllrii lii'rri, Fiirhrrri, hy Julius Zi[)ser). The two 



Fki. 14.—Stirring Arrangoment for Dissolving 
• Dloaching Dowder. 
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Ktirn'i'B A iind B vcvdivd in (i])))osit(' ilireetions, thus In-nakiiifi; up 
tin; liiin])s of lileiicliiiio powdoi’ voiy offootiviTy. 

'I'lic I’rriidraliiiii <ij Soiliiiiii Iljiporlilorilf. 

Sndiinii liypocldoi’itc iiiiiy Ik; ])i’(‘|i;iri'd («) dy tlie double 
deeoiii]iositioii of sodiniii ciu'boiiiite and bleaidiiiif,' powder: {h) by 
electrolysing a solution ol coimnon salt; and (<■) by pa,ssinf; 
chlorine "as into caustic soda. lye. 

A veiy con,''eiiieiil arranf^eiiient (shown in Eip;. 15) for preparin'; 
sodium hypochlorite from hleachinn iiowder and sodium carhomite 



4 

is deserihed hy L. Ta.ilfer, in Tlid ISli'achiiiii of Linen and 
Cotton Yarn and Fahrirn (Hcott, Greenwood i Co.). The tanks 
are mad(i of hrickwork liiKidwith cement. 100 kilos, of hleaching 
))ow'der are mixed hy means of a, stirrer with a sina.ll (piantity of 
water in tank .4, and 55 kilos, of sodium carhonate are dissolved 
in one of the ta,nks C. When the„ hleaeliinp' jiowder has heen 
mixed with the water for ahout two hoiii-s, it is run into tank C 
through a metal sieve. The tank is now lilled to the desired 
height w ith wash-water from the other tank C. After the whole has 
been thoroughly stiired, the liipior is allowed to settle overnight. 
The clear liquor is now syphone.il into one of tfie tanks B; the 

lime-mud in tank C is wa.shed with water and allowed to settle. 

& 
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The (tIciiT li(HK)v is ijiimpod liy iijiiniis of ])nm|) ]] into tank A, 
anil nsoil foi' dissolvin'^ a, fi-osli i|nantity of liloiicdiinp iiowder. 
Till', linio-nnid is ultinial.oly disidiai'Kod into lank D. 

'ihr J>ripamliini <;/ Klfclriili/tir lUcarhiiiii L'lijitor. 

Ono of till' first to nso eloc.ti'olysis in tlio |)i'(']iavation of 
liloacliiiifi; lii|iioi' was Enoone llorniito. Ainoiif' otlier oniinent 
invcstioatoi-s who followod him may lio niontionod Dr. Karl 
Kollnor, StopanolT. Voymlsaiip;. Sidioop, Sidmckorl, and 1 )r. Oetlol. 
In a, jiaiior road hy kh llonss,' inmdi nsefid in form a,lion will lio 
found as I'opards the history and Llm oonstriiction of tlio difforont 
olortridysors. Wlion a solution of ooninion salt is oloclrolysod tlio 
])ositivo polo (anode) pivos off cldoi'ino and liydroyyl, wliilst the 
nopalivo |iolo (cathoilo) pjvos off sodinni and hydropon. In tlio 
typos ol oloctrolysors ponerally onpiloyod in hloa.eh works, tlio 
products ol the olootrolytic doconijiosition aro allowed to condiino 
in the (dectrolyser ; thus the hypoeldorous acid comhinos with 
the caustic soda to form sodium hypochlorito. The hydropen 
evolvod durinp oleclrolysinp before it escapes I’ediices some of 
the hyjiocldorito jirodiiced, thus caiisinp sonietinies quite a 
considorahlo loss. The Lo.mpera.turo host suited for eleetrolysinp 
is from 20 to 25 ’ th .'\t lowei to.m|iera.turos the I'osistanco to 
the curi'ont is appreciahly increased, whilst at hipher tenijiera- 
tures the loss in hypochlorito hecomes very marked, chlorate 
heinp formed. Two types of oloctrolysers arc now chielly used. 
In the first type, patented hy Kellner, the electiodes are made of 
a platinum-iridium alloy, whilst in the second tyjie, invented hy 
Oettel, carhon electrodes are eniployeif. Eleetrolysers hased on 
the Kellner patents a,re huilt hy Siemens, Bros. A Go., and hy 
Mather and I’latt. 

The Sirmensi KIccIrohixer consists of Ihit tanks, divided into 
sections hy vertically-arra.nped plass jilates. In this manner 
a series of colls is formed Ijirouph wdiich the salt solution 
circulates horizoiitaHy in a /.ip-zap jiath. The electrodes aro 
made of platinum-iridium wire net. They are arranped hori¬ 
zontally one ahove the other in such a manner that the anode 
lies below the cathode. The electrolyser has two current 
terminals, hut no Internal electrical connections. The working 


Jii/i/'H. -SW'. Df^rKftud Col(mrt>itK^ XXVJI.. p. llo, 19J1. 
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Let OFF \ 

Fig, 16.— Electrolytic Plant for the I’roparation of Sodium Hyi^ochlorite. 
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of iliis eIeptrol,ys(',r is Hiiiiilar J;o limt rIiomii in Fifr. ](!. A 
liloiioliiiiK soliilion (‘oiiinininn; 25 ki'hik. of acl,iv<> clilorino |)or 
litix! is ]>i' 0 (lnco(l liy (doclrolysiiii; a salt solulioii coiilaiiiiiig 
:i3 lbs. of salt in 22 f;a1loiis of water, at 23 C., lor 10 liours. 

An Kln-froh/lic Plant of Afatlier and Platt is illustrated in Fift. 10. 
Tlie cloctrolyse.r consists of 40 cells. The. tank is made of 
viti'ilusd por(Hda.iii iitt(id with rolknl j^lass pkittis, plass packing 
plates, glass base, 30 inO'rniediate platinum alloy ebsctrodes, 
terminal jihitinum ebadrodes, and tei'minals for cMiiuicting the 
main cabb's at eacli end (if Ibe appiU’atus, The electrolyser 
b( ing entirdy m.ad(! of gl.iss and earLlienwiir(! is not albfcbid by 
the bbiacliing blpior. The eleetiYxbis iire macbi of a sjasciiil 
lilatinuni alloy in Ibe form of sbioves. 'Wbe.ii an inslalbition 
contains more than one (dectrolyser the electrolysers ari' worktal 
in ]iai-allel. 

()n( electrolysei- lirodiices in one hour approximately ,1 kilo, of 
cbloriiKi when working at 200 volts, and O'O to 0-75 kilos, of 
cbloriiK! wlu'ii woi'king iit 220 volts. 

Tile otliei- conditions being (‘qiial, tb(‘ prodiiclinn of clilorino is 
])ro]iortionate to Ibe lime ol electnilysnig and to the iiiimb('r of 
electrolysers eniiilined. The cost of producing the cblorine is 
aiiproximalidy H K.W. hours of power and kilos, of salt jier 
kilo, of cblorine ]iroduced. The liviiocblorite solution produced 
contains from O'li to 0'7 per c(!nt: ot available cblorine. The 
method of working the electrolyser is as follows. 'I'lie salt is 
idaoeii below water hwal, on a perforated wood board in the 
dissohiiig tank. ]!\ lifting the plug in the dissolving tank, the 
salt solution jiasscs Ibroiigb a canvas bag, by means of which it 
is liltercd, to the electrolyser, and Irom here to the circulating 
tank. Fv means ol a small lowdift pump the circulation of the 
solution through tlieelectii^ilyser is continued. "Wben the bleach- 
liquor has acquired the necessary strength, the valve on the main 
between pump and electrolyser is closed, and the valve between 
the pump and the storage Sink is opened. The electrolysed 
bquor is now puinfied to the storage tank from which it is con¬ 
ducted to the bleiudibouse. If more convenient, the stoi'age 
tank may be placed below the Hour level. A simple system of 
lead cooling pipeji is usually installed in the circulating tank in 
order to allow working at the correct temperature. 

A complete lUcdraiytic Plant of the Oettel type is shown in 
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Pis. 17, whilst th() side view and a spction of iho ,T,]i]iav,alns, 
tosellior with tho ndrisoi’alinn coils, is shown in Pis-1^. Tlio 
(dectroh'ser proper consists of a va.t made of stonewai'c, which 
contains the carlion electrodes, liavins plass slips on tin; upper 



and lower edges. The vat is })laced into a stone tank, wliich is 
filled with tin; salt solution to within 1 indies from the top. 
The sides of the electroly,ser ai'e jierforated oy both sides near 
the to]) and the liottoin of the electrodes, and in this mamier 
coiumuuicatiou between each chamber foisiied by tlie electrodes 














nLE\('TTTN(J 


77 


and the outside is estahlislied. ^Iie liqiiov in the chiinil)ers of 
the electi'olysei' hein<; lifted liy tlie hydrosen evolved duriiif; 
electrolysis Hows out through the holes iieiii' the top. It passes 
over side plates, where it is thoroughly mixed and cooled, into the 
outer tank. ]!eio)'(! entei lng the holes luair tlu! hottom of the 
electrodes it is fuj'thej' cook'd hy nutans of tlu! |■efl■ig(!rato]■ coils 
placed in the outer vat. In this maanier aconliimous circidation 
of tln! liquor is ohlained without the. use of a piiiii]). Oettels 
“Industrial’’ type of electrolyser, known as TT'l/.3, holds 107 
gallons of hrine. A 15 per einl. salt solution is used. The 
apparatus works with ahoiit 110 volts continuous current, and 75 
to 80 ainpei'es. A solution of sodium hypochlorite, containing 
11 grins, of availahle chlorine per litre, requires 10 hours 



I'le. IS.—Silk' view and .soetion el' tiio (•ettol 
Itli’etrolyser. 


electiolxsing. This represents in power 88 units of electricity, 
or a total of 118 II.1’., for a total of 10'5 kilos. (23 Ihs.) of active 
chlorine. 

In order to avoid decomposition of the electrolytic hleacliing 
liquor it is advisahle to use the liquor as soon as possible after it 
has been prepared. 'JTie presence of salt in the bleaching liquor 
accelerates the bleaching action and the entire absence of lime 
salts is also in favour of this yiothod of bleaching. Less souring 
is, therefore, requij'ed. There can he no question as to the 
superiority of electrolytic bleaching liquor compared with 
bleaching powder solution when bleaching very high class 
materials, cops and cheeses in special apparatus, and artificial 
silk. 

As regards the bleaching of ordinary cotton goods, it is chiefly 
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a (jueslioii of oost of current and salt, and of the initial cost and 
the depreciation of the aii[>arat!is. 

hiqnul Cliliii'inc is now largely manufactured on the Continent 
and used in the pniparation of bleaching liquor by conducting 
the chlorine gas into uiiik of lime, or by passing it into caustic 
soda lye. If tbe latter [iroc(!ss is used, the bleaching licpior should 
not be allowed to becoiiKi neutral but should always remain slightly 
alkaline, or decomposition will set in very rapidly. 

Dukaciiino of Loose. Cotton. 

The greatest care has to Ik; taken when hleachiiig loose cotton 
in order to avoid felting or matting a.iid weakening of the iil)re.s. 
The cotton is not hoilod, but simply steeped in a warm solution of 
either caustic soda ('2' to 21' T\\.) or soda ash. It is then rinsed 
and bleaclioJ in a weak solution of bleaching jiowdur, about 
D’ to If"" Tw. After the cotton has been thoroughly washed, it is 
soured with sulj)huric acid (1'to lb' Tw.), and finally washed 
free from acid. 

The bleaching of l()o.se cotton may he carried out in troughs, 
or a machine of the “ Ohermaier ” or the “ Jagenbiirg ” type, in 
which latter the cotton is slowly moved in the li(pior, may be 
emi)loyed. 

E.\cept for the manufacture of cotton wool wliicli is used for 
medical purposes, loose m- raw cotton is but seldom bleached. 

Blu.vciiino of Cotton Bi.ivnii. 

Cotton sliver is best hleacljod in special macliiiies. 'IT ic*'packing 
system ” is best suited for this purpose. The machines should 
he made either of plursphor-bronze or lined with lead. 

The Jiiaterial is boiled with soda *ish or with caustic soda, 
with or without the addition of Turkey-red oil, rin.sed and 
bleached and soured in the usual manner. 

The best results are obtained trheii sodium hypochlorite is 
used in place of bleaching powder. * 


BlF.VCUINO of Col'S AND CuiiUSES. 

The bleaching of cops and cheeses presenJs, comparatively 
speaking, less dillicullies than the dyeing of these materials. A 



BLEACHING 


79 


simple method consists in packing the niaterinl into wicker baskets 
or biigs made of hemp which are placed into an ordinary bleach¬ 
ing kier in which they are boiled. They are then treated witli the 
bleaching liquor, soured and washed. 

Apparatus, such as the “ Oberuiaier,’' ai'e also usial for the 
bleaching of coj)s. The material is tightly ])acked into the boxes 
and the different solutions are pre8se<l tlirough. In the employ¬ 
ment of either of these! methods it is ])!'eferablo to use sodium 
hypochlorite (either prepared by electrolysis or as given on 
page 7‘-l) in place of bleaebing pow'der. The cops are much 
moie readily and more ev(!nly penetrated, and on account of the 
absence of lime salts, less soinlng is required. 

The apparatus used fo]’ blea(!biiig an! now frequently con¬ 
structed of either nickel or “ nickelin ” (a nickel alloy). 

If it “full bleach’’ is not required, tlu! lidlowing method of 
“ bleaching cold,’’ reconiinended by Meister, Lucius and Bruning, 
may bo used in special instances. Oops, cheeses, or yarn in the 
form of hanks ai'O packed intoaii iron box specially constructed for 
the purpose. The spaces between the material are Idled out with 
loose cotton. Bleaching powder solution at IT' Tw. is circulated 
through the material tor 4 hours under a pressure of 22 to ;i0 lbs. 
Washiiig and souring with hydrochloric acid, I’’ Tw., and final 
washing, concludes the bleaching (qiei'ation. 

F. Erbiin and L. I’ick propose the use of a mixture of sodium 
hypochloi'itc and either Turkey-reil oil or, better still, Monopole 
soap, for the bleaching of cops and cheeses. 

Bleacuino of Cotton Yakn and Wakps. 

Before bkiaching, the hanks have to bo laced; tbey are tben 
made into chains of al'out 120 lbs., either by tying them together 
end to end or by linking them together. Warps may lie chained 
by mean:' of a machine having a motion similai' to that of a 
crochet needle. In either case the chains are run over winches, 
like strands of cloth. , 

Less freipiontly hanks are bleached in 10-lb. bundles, in which 
ease they aro moved by hand. 

The boiling may be conducted in either high or low-pressure 
kiers. Time required, from 5 to 10 hours. Buiing boiling, the 
yarn should be covered in order to jii'cvent it from coming into 
contact with the air. When the boiling has been completed, the 
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yarn is usually washed in the kier once or twice, first with hot ami 
then with cold water. The yarn is now placed into cisterns, pre¬ 
ferably made of stone (slate), jirovided with false bottoms, in which 
it is treated with the hleachinp; solution, washed and soured. 

The slrerifjdh of the liiiuors used in lioiliii”, cheinicKiiif', etc., 
varies very considerably, accoidiiig as to wlietliei'ii “ half bleach ” 
or a “ full bleach ” is required. 

In the followiiif', average ipiantities are Riven : — 

100 //«. Ilf )'iirji. 

lioUinij. 5 to 10 hours, .'i to f> lbs. of soda asb.oi :I.l to Hi Ib.s. 
of caustic soda. It is the jiraclice in some works to use both soda 
ash (‘2 to J lbs.) and caustic soda (II to 21 lbs.). 

Hb-s/bi/r/. - Wash in the kier, first with hot water, then with 
cold water, and linally wash in the machine. 

A sliRlit soiiriiiR and wasliiii'; liefore bleacbiuR will in many 
instances be of advantage, especially in the case of hard twisted 
or Egyptian yarns. 

ISIniihiiiij. —Gbemick in the cistern with bleacbinR powder 
solution, 1.1 ’ to 2} ’ Tw., 2 to I! hours. The yarn may also be 
bleached for a short tune on sticks. In this case the liijuor is 
usually warmed up gradually so as to reach 100 to 120 ' E. at the 
end of an hour. 

Washiiiii. —Wash in the cistern for about 1 hour. 

Siiiirinii. - Sour for 1 to 2 hours in the cistei'ii with either sul- 
])huric or hydi'ochloric acid at 1 to 2 Tw. 

WiiHhlnij .—Wash the y;irn in the cistei'ii and then in the 
machine. The yarn should bo finally passed through a weak 
solution of soda or of soda and soap. The hliii’iinj may be done 
in this hath. , 

In oi'der to obtain very good whites it may be necessary to 
repeat the chemicking and souring. 

Egyptian yarn is nearly alwayk' bleaelied twice. In the first 
boil, caustic soda lye up to 2 ’ Tw. may bo i«sed, whilst .soda ash 
of about the same strength is employed in the second boil, if 
the yarn is used for dyeing, soda ash only should be used for 
boiling. Yarn >vhicli is boiled with caustic soda is apt to give 
uneven shades in dyeing. 

O’Neil states that if the bleaching .operation is properly 
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conducted both warp and weft yarns should show a greater 
tensile strength after hleaching. 

Wasiiino of Cotton Yarn. 

The final operation eonsiKt.s in wa.shing the yarn thoroughly. 
Thi.s may eithei- he done hy hand or in special Vani Winthin(j 
Machiiu'.^. Among the oldest type of those are the ITiw/f Sl(i<-I;n, 
in which the yarn is hammered hy means of heavy wooden 



lil.—IfiuilHilil's Yarn AVa.shiiig Miichiiio (iilaii). 


hammers. The machine, in.whieh wooden fullers are used and 
which is described on p. 118 (Fig. 34), may he used for the same 
purpose. Both arrangements ai'o usually employed for 
the simultaneous washing am' blueing of bleached yarns. 
The well or the trough of the machine is then charged with soap 
solution and the necessary blue dyestuff, such as ultramarine, 
indigo carmine. Methyl violet, etc. 

Yai’n W'ashing machines, in which the hanks are placed on 
revolving copper or porcelain spools, with or without squeezing 
rollers, are also used. 

B.n. 


o 
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In ovdor to closely imitate washing liy hand, Wcisl)a(;h con¬ 
structed a iiiiicliiiK' in wliich the haidis arc placed on riivolviiig 
lirass or cojiper spools, which are carried on lioth sides of a, fraiiie. 
A swinging motion is iuii)ai'led to tin’s fi'ame and, therefore, to 
the hanks. 

In anotlier tyjie of machine tlu; yarn is placed on eccentric 
s|)ools, hy means of which it is alternately lifted out of the wash- 
water and j)liinged into it. 

A Spi'i'iiil ] <irii Wiixhutij Mdi hinc, working on the comiter- 
curi'ent princij)le, hiiilt hy (k G. Ihinhold, jun., is illustrated in 
Eigs. 1!) and It consists of acircular iron tank CjOverwhich 



1!Ia.- llaulKiliVB Yarn Washing Machine (viahical section). 


are placed either 12, 18, or 21 square copper or jau'celain spools h, 
on which the yarn is placed, and which are suppoj'ted hy radial 
arms. 'I'he spools revolve, and at the same time they ai-e moved 
intermittently forward and backward, the forward movement 
being greater than the backward one. The water is introduced 
into the trough through the hole d in the bottom of the trough, 
and flows out of the machine ojiposite to where it enters and 
over the wooden partition e, the height of which can he adjusted. 
Thus the water circulates in the direction opposite to that in 
w'liicii the yarn travels. The circular trough is somewhat 
widened out near to the inlet and the outlet of the water, and the 
fresh hank is placed on to the spool at A, whilst the washed 
hank is at the same time removed from the spool at B. The 
foundation y’may he built out as a channel for the waste water. 
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Tli(i trough is pluredn, certain distance aliove the groniid, in in-der 
to allow the di'iving shait </ to pa.ss nndernealh. 

Ahoiil 2,000 Ihs. of yai'ii may he washed in one niaeliine per 
day. Power I'eqnired : 1 h.p. 

Wriiiijiiiij, mill Ili/ilroi’iiriiiiiiui of yarn. 

AVhether tin; yarn has iioav to he dried or wlndher it has to he 
mordanted or dyiid, it is essential to nmiove a largi' ])oi'tion of 
th(' meehaiiically-ahsoi'hed \vat(!r. This may hci (dl'ected hy 
irriiiiiiiiij. l'A)r this pMri)ose the hank is siispmided on a peij, 



oik: end ol which is either fastened into the wall or into a 
post. A short stick is used for twisting the hank. After 
untwisting, the hank is turned one-third or a quarter round, 
and again twisted. This opei'atiou is performed three or tour 
times. , 

After wiingiug, the hanks are well shaken and placed on 
stick’s ready for the dj’cing m- the diying operation. The 
slniking may he i)erformed hy means of a Yarn Htrdi-.himj and 
Shaldnii Machine, illustrated in Fig. 20 (C. G. Hauhold). It 
consist.s of the revolviii" spools a and the spools h, hy means of 

(i 2 
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wliicli l,1ic yiirii is slialicii. TIk; liitlcr liavo two Imiiriiios, wliieh 

)iiay lie iil(-(‘niiit(‘l\ moved out At position in order to allow a, liank 
either to he placed on to the spools or to he I'einoved. The 
arraiioenienl cariwiiio the spools h is lixisl to a. tahie c, which 
Ini'iis on the axle il. Theamoiintol l'ore(! a))[)lied in shakino the 
hanks is adjiiste(l hy the |iosition (d' the wei^;ht i', which more or 
li'ss coimier-halances tlu! weight ol the tahk' c. Ihdiers J are 
lixe.d to the underside oi the lalile. and hy means ol these and 
hy till' wipers //, the table is lilted. The table tluui laJIs down and 

thus the \arn is stretched 
and shaken. J’rovision is 
also made for raisin^ th(! 
table when the ha,nks have to 
he I'emoved and tlu; spools 
cliai'oed with tresh yarn. 

The w I'inyinp ol yarn may 
a.lso he elliwted hy ma,(dilnes. 
A niachine siiilahle for this 
jmrpose is described under 
" Turkey-red,” i>. ill 1. 

Except in dyeine with the 
snlplmr d\estidt's, sipieezine 
of the ya.rn hy means ot sque-ezin" I'ollers is hut little used 
in treatin;^ cotton yarn. 

The nsnal method of removing 



l'’ju. lil.- ttk'cts-iciilly-driven 
HvJree.xIracliir. 


,atei' from varn anil from 


fabrics consists in treatiiie tin' material in a CnilriJinjal Mu,him' 
or Jl,i<h(irxlr,ui,ir. Eio. ‘il illustrates an I'ilci-lni-KlIii-ilrirni 
MijdroexirurUir of Messrs. Thomas llroadlieiit A Sons, Ltd. 
AHhonoh steam-driven liydroextraetors are. (‘.xtensively used, 
electric driviu" offers many advaaitajacis. I he electric motor is 
an inherent part of the machine, because the armatnn! I'evolve.s 
ui>ou the centre spindh^ which can'ies the basket, and the field 
maonets are built inttj the framework of tlu! machine. It 
oecniiies a small amount of floor space, the slartino-up of the 
macdiine is automatic, and the starting gear is simple and con¬ 
structed in such a manner that tin; attendant cannot damage 
the motor by switching on the current too suddenly. The cage 
of the hydroextractor is usually built of hard-rolled copi)er 
plates, perforated at the sides in order to'‘allow the escape of 
the water during hydroextractiug. The eider casing which 
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sniToniulK the eaee in luivle iif sh’oii^ welded steel iKiilei'-plah!, 
and is nsiiallv lined with eheniieally pure lead so as to nssisl 
acids. 

The nnilcrial slioidd he vei'v evenly packed into the cage in 
order to avoid undue oscdlatioii of the machine. When the cage 
revolves at a high .speed, the wet material is pressed against the 
sides of the cage hy ciaitrifugal force, and thus the water is 
forced out of the material. 

In a machine witli a. cage 3(1 inches in diameter, 50 to 12011.is. of 
yarn (dry w'eight), or 10 to 70 Ihs. of piocegoods (dry weight) 
may he treated at a time., and 1 to (i charges ma.v he hydro- 
evtractod per hour. The cage makes 1,100 revolutions per 
minute and the running jiower required is 0 h.p. CuiTent 
consunuid : 21 ampeiais at 110 volts, or 12 amiieres at 220 volts. 
The starting current will lie about 2.1 times the above- 

Tun JJlh.\(!Iiin(i on (Iotton I'liocEimons. 

A\ liilst tlie bleaching of cotton \ arn may pi'aclically be regarded 
as a simple ojiera-tion, tlie bleaching of cotton piocegoods is 
inucli more complicated, because a number of substances such as 
starches, soaps, tallow, waxes, etc., may have, been used in the 
preparation of the yarn for weaving. It is of the utmost 
importance to remove these substances, as far as possible, before 
the goods undergo the Idoaching operation projier. 

The addition of magne.siinu chloride to the size for the purpose 
of making the yarns soft, or of nine chloride in order to jireveut 
the formation of mildew', may frequently give trouble in the 
bleaching. Cloths containing these substances often become 
tendered during siugeii g. 

It i.s the practice in some weaving sheds to remove mineral oil 
and iron slains (the so-called ‘‘black oil stains ”) hy rubbing salts 
of lemon (acid |)otassium oxalate) or oxalic acid on the cloth, 
iliose places invariably become tendered in the singeing. 

llui iiractiee of spi'aVing a solution of niagnesium ehloride on 
the cotton wliich is used for the weft, should also he eondemned. 

It should be pointed out tliat the weaver frequently employs sizing 
preparations the coiiiposition of wliich is miknowu to him, and 
which in some cases contain substances such as those mentioned 
above. I’aralliu wax is another ingredient used in sizing which 
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it is cxceodinffly cliffietilt to rei/iove and wliicli may cause stains 
in dyeing. 

In order to facilitate Uie removal of slandies from the cloth hy 
means of the boiling, the jiieees, after having been J'lin Ihrongh 
a wa.shing machine, aj'i'frt'qiiently allowed to lie. in heaps for a 
considerable tinu!, or they are steeped for 2 to 1! days in tanks 
containing water at a, temp('ratnre of about 80 E. A small 
fjnanlity of sidplniric acid may be added to the water in the 
steeping cisterns. 

E. Jjanboi’ recomnunids steeping of the cloth in ca,nstie soda 
lye, (ispecially for heavy goods. The cloth is passed into 
boilijigwa.ter containing ] pei'cent. of solid caustic soda, (calculated 
on the weight of the cloth) and allowed to lie, closely packed, tor 
24 hours. Steeping in soda, a,lso materially helps to soften the 
particles of the sludls of the cotton-se(!d which the, cloth 
contains. 

Anotlnu' method of removing tlu! starches by converting them 
into sugar, consists in treating tlu! 2 nece.s either with malt or 
with a .s<ilution containing 1 to 2 lbs. of Diastafoi’ jrer 100 gallons 
of water. Go<kIs treated in this manner, aftiw having been 
thoroughly rinsed, a.re either ready for dyeing or lliiiy may he 
jiassed into the kier. 

In order to remove sub.stances which might cau.se temhuing in 
the singeing, a thorough washing followed by di’ving of the cloth, 
before singeing, is necessary. 

Before the actual bleachiiig the [deces are first stamped, i.c., 
letters and numbers are stamjred on the ends with gas tar or 
sometimes with Aniline l/iack. 

They are stitched together by means of a special tyjre of sewing 
machine, and are then ready for the singeing and boiling. 

Siiiijeiiiij. 

In ord(!r to lu'odiice certain finishes it is Jiecessary to remove 
the “ nap ” from the fa,ce of the'cloth. This is effected by either 
passing the cloth rapidly over the surface; of strongly-heated 
coi)i)er jdales or rollers, pliilc uliiiiriiiii, or by giving it a 
passage through a non-luminous gas llame (Bunsen llame), i/aa 
s'uujriiii}. Singdng by means of electrically heated wires has 
also been suggested, but this iirocess has, so far, not found any 
industrial application. 
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111 jilate singeing, the nap is chiefly removed from the surface 
of ihe cloth, wliilst in gas singeing the iiame jienetrating more 
or less into anil through the cdoth. the loose fibres are also 
removed in the interior of ihe fabric. Thus by the hitter method, 
the cloth is much more thoroughly singed than by the former, 
finch a thorough singeing may in some cases not he required 
and both types of singeing machines are, therefore, frequently 
found worliing side by side. 



Platt. It is jirovided with either one or two curved copperplates, 
from 1 inch to ‘2 inches Ihick, which are heated to bright redness by 
furnaces below. Coal or coke is chiefly used as fuel, but quicker 
and more uniform heating of the plates is obtained by using crude 
petroleum, finely divided by means of an injector, in which it 
meets a current of superheated steam. The cloth passes over the 
plates at a speed of about ICO yards per minute, and in order to 
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prevent local cnoliii" of the jilates the machine is provided with an 
Aiitdiiiiitic 'irdffrti'imi MuIkhi fEif;. 2‘2 a), which constantly hrinf^s 
the travedliiie cloth into contact with a freshly-heated portion of 
the plates. Thus, [ira.ctically, the whole of the heating surface 
of the plates is utilis(!d. After singeing, the cloth is immediately 
passed through a water-l)o\, or thi'ougli a steaming-hox in oi'dcr 
to put out the sparks. With an oil-lired stove a speed of from 
]()0 to ‘idO yards per minute can lie obtained, and about d to 4 
b.h.p. is recpiired to drive the machine. 

A <i(ix Siiidciiiii I\I((i’Jn)ic (System “T’eli.v Binder”) of Ales-srs. 
Mather & I’latt is illusti'ated in Eig. i'i. 

The machine is usually provided with two burners in order to 



Fuk. —<iiis Sin^'Diii!' Machine' and sketch cl’ IhiriK'r. 

allow of the cloth being singed on both sides in one pas.sage. Above 
each bui'iier is an exhaust''chamher with a cavity through wdiich 
water is circulated in order to keep the chamber cool. These 
e.xhaust cliambers ai'o connected to .an exhaust fan, by means of 
which the llame is strongly drawn against and through the cloth. 
A very thorough singeing is thus obtained. Both the burners 
and the exhaust chambers are provided with adjustable slides. 
The widlh of the flame can thus be adjusted in accordance with 
the width of the cloth passing through the machine. The cloth 
first passes over a number of wooden bars, to remove creases, and 
then over the upper burner. The other side of the cloth is then 
singed by miians of the lower burner and finally, the cloth, before 
being plaiteil down, passes through a water-box, as shown in the 
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illiislraliou, or through a steami^ig-))ox. in order to extinguish any 
•sjj.reds' 

Tlie air is nsiially suiipliod )iy a rotary hlower or hy a pumj), 
and it is tlioionglily mixed witli :he gas in a spoeia! mixing 
(diamher. The machine is nsiially l>uilt ahout 80 indies wide, to 
singe two pieces of cloth side hy side, at a sjieed of from lr>0 to 
to 200yards ]ier minute. I’ower reipiired, 4 h.h.p. Consumption 
of gas, per hurner, 78 indies wide, about KiO cubic feet jier hour. 

'rill' lidilimi Kii rn. 

After singeing the cloth may ho boiled in the kier, either in 
rope foi'iii or in the open width. 



The boding kiers sliould be frequently lime-washed, in order 
to prevent the formation of iron stains in places where the 
cloth comes into contact with the walls of the kier. 

The cloth must bo completely immersed in the boiling liijuor, 
or tendering will take.iilace, and stains may be produced. 
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The kier should be filled with Jiot water immediately after the 
boiling lye has been discharged, in order to prevent any parts of 
the cloth from becoming dried. 

The simjdesl tyi)e of boiling kier insed consists of a vessel 
provided with a false perforated bottom and with a vertical 
puffer pipe in the centi'e. A steam pipe enters below tho false 
bottom into tho puffer pipe. The boil mg liquor is forced by the 
steam u]) the puffer pipe, and by means of a spreader distributed 
over the material. It then percolates through the cloth, to be 
once more forced iq) through the central pii)e. 

A more modern Ij-pe of Open Tup Kier i.s illustrated in 
Eig. 24. 

In this kier the cloth is boiled without i)ressure, and it is, 
therefore, used for boiling fabrics with coloured headings, which 
would be attacked by boiling in the high-pressure types of kiers. 
The illustration shows an Open Tup Ciri ulniiini Kier oi Messrs. 
Mather A i’latt, which is provided with a multi-tubnlar heater, 
placed on the delivery side. The circulation of the boiling lye 
is 2 )erformed by means of a centrifugal i)nmp, the suction side 
of which is connected to tho bottom of the kier. IG'om the pump 
the liquor is forced through the multi-tubular heater, heated by 
high fuessure steam ((10 lbs.), whence it passes to the toj) of the 
kier, where it is delivei-ed on to a sjireader, which distributes tho 
liquor on the uiq)er surface of tlie cloth. The cloth is piled 
in the usual w’ay on the cast-iron grid near the bottom of the 
kier. 

The Veiiiail Kier, shown in Eig. 25 (Messrs. Mather A I’latt), 
is provided with a false jati-forated bottom, and with a imller 
pil)e in the centre. In this type of kier the cloth is treated 
under pi'essure, and the liquor is circulated by means of an 
injector, A kier holding about 2 lon^ of cloth is (i ft. 6 ins. in 
diameter by 9 ft. deep on the parallel part. It is provided with 
two manholes through which the saturated cloth enters. Boys, 
inside the kier, guide the cloth with sticks and distribute it 
evenly. When the kier has been filled, the manhole covers are 
secured, the liipior is run in, and it is forced by means of tho 
injector uj) the central puffer jiipe and distj'ibuled over the cloth 
by the aid of the spreader. It then percolates jihrough the cloth 
to the bottom of the kier, to be again delivered by the injector. 

Injeetiir Kiers, in which the puffer pipe,is i>laced outside the 
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Idor, arc also used. In tliese a sjtray iioz/.le is provided at the top 
of the liier throuyli which the Ii(iuor is delivered on to the cloth. 



Hii/h J'lruKiiir Kicru have heen constructed in which the 
hoiling liquor is^nessed into and out of the kier by means of 
steam. To this type belongs the l'(■ll(ll(‘lllln| Kier. 

It consists of a large kier in which the cloth is boiled, and a 
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smaller one into which the Ijoiling lyo can he pressed after 
lioiliii;,'. When the kier has been iilhsl with cloth, steam is 
blown in hir about lb minutes, in order to expel the air. iho 
hoiliny lye is now run into the kier, and tlie iHiilin^ is conducted 
with live sksim. After hoilino lor some time the lye is pressed 
hack into the small kier and the cloth may be steamed. The 



|)rocesses of boilino and stoamiirg are carried on alternately 
for 1 to (i houi's. ‘ 

Tlio lliirhiir Kirr dillers from the I’endlehiiry arrangement in 
that two hii'ce hoilin;,' kiersare providcsl; thus the hoilint; liquor 
may be pressed from oms kier into the other. , 

The l’i‘iiilli‘liiirii-IUii'liiw Kii'i' is a combination of the two 
former kiers. It consists of two larye boiling kiers and a smaller 
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one into which thi! lyo can he nressoil, and in whicli it may h(‘ 
hoa.t(!(l. 

A more moilcni type of Ijer is repiaisentexl in Fi". till. It is 
[\w, .ll•J|<’|■>illll-]\'llll,vr I'lih'iil Kin- of Messrs. Hamnel Walher A 
Sons, Ltd. A small receiver is ])hic(!d alon«sidi) the Kier i]ito 
which tlm lye piiss(!S fiom the Lier, and from which it is forced 
by mea,ns of hielepi'''S>^uve steam hack into the luer, where it 
enters at the loji and is disli'ilmted ove,]- the cloth hy means of a 
spray noz/lc. The tillin” and the em])tying of the roc(‘iver, 
which takes place ahoiit once every minute, is I'cgnlated auto- 
malhailly. It is claimed that hy iiKians of the alternate 
compression of the cloth ]irodnc(!d by the suction, when the 
lye jiasses into the receiver, and its ev|)ansion when the lye 
returns into the kier, a hotter hoihng elTect can he produced in 
a shoi'ter time than is the case in Iriers in which a regular 
circulation is produc.ed hy means of iiumps or injectors. 

Exhaustive e\i)criments have been carried out in a largo 
bleach works, in order to ascertain the steam consumption, etc., 
of this kier. a,s compared with a //ra/cr Kii-i-, from which the 
following ligures have heen extracted : 

In the lii'st cxi)erinient the cloth (11,072 lbs.) was Uiiic-Lodnl in a 
Ji-Jli-rsoii Kin- of 11 feel 0 inches diameter by 1(1 feet (i inches liigh 
at the pai'allel jiart. Average steam pressure, (ill lbs. per square 
inch ; lime of boiling, li hours. (In the average the receiver 
was emjiticd once in 1 min. 2.5 secs.; (1,285 Ihs. of steam were 
consumed, e(|uaJ to O'T lbs. of steam jicr 1 lb. of cloth. 

SimIii lull llnl. 11,072 Ihs. of cloth were boileil in the same 
kier for six hours, at an average steam pressue of 58 lbs., with a 
steam consumption ol 5,214 lbs., equal to(l'57 Ihs. peril), of cloth. 

The following ligiires were obtained by boiling in a llatln- 
Kii-r: 

Lime 1)0/7. il.ilSG ll)s. of cloth were boiled 11'; hours at an 
average pressure of 70'47 lbs. The steam consuniptioii was as 
follows: - - 

• 

J’assing through meter for ll:j hours .. (1,592 Ihs. 

Extra steam for hniliiig 11 inelieswater.. 275 Ihs. 

Steam used fur niiiiiiiig the pump ... 2,840 Ihs. 

• 9,707 Ihs. 

This is equal to a steam consuiiiption of I'Of lbs. per Ih. of 
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cliilli. Ill Dip Soda Anh ISoil. in till! Siiiiic kier tlic sti'aiii coiisump- 
tioii iilso iiiiiimiiU!il to I'OI IliH. per lli. of cloth. J'Voiu tlioKO 
lijpireK it will be seen tliiil the siivin^ in steam in the new liier 
was equal to l!9 per cent. 

A type of vertical liier which is very laieiily used is the //ip/i 



• 

Pressure Cireiilatiiig Kier, which i.s similar to the Thies-ner:iii 
Kier, also kiiowii as the Walsh Kh r, Eie. 27 (Messrs. Mather & 
Platt). It consists of a. cylindneal boiler, made either id' wronght 
iron or of mild steel, iisnaily about (i feet 0 incdies diameter and 
9 feet deep at the parallel part. A kier of this Size holds about 2 
tons of cloth. A large manhole with a hinged cover is provided 






Figs. 28, 2Sa.— Mather Kicr. 
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on Uie top ol the, kier. The doth is run into the Tier Uivonj'h 
this openinj; and pliiited down in tlio nsiial niannor on to the 
cast-iron <;rid at the liottoni of llie Kier. After the top lias heen 
secured, the liijiior is run in and circiilated hy means of the 
centrifugal ]imnp, which tales it from below the "rid iind passes 
it through the ])ipes contained in tlic vertical niulti-lnhular lieater, 
surrounded hy hiph ]iressnre steam. From here the liquor is 
rotiiriied to the toj) of the kier, where it is sliowered over the 
cloth, hi this tv]ie id' kier, which is particularly suited for the 
emi.s’/ir noda the live steam does not come into contact 
with the hoiliiip liquor. The boiliii” is conducted durinp 1 to 10 
hours at pressures varying from ‘2.') to (iO lbs. per square, inch. 

The cloth is nsiially run into the kiers at a speed of about 200 
yards per minute in two parallel strands. The lilliiif;; and the 
eniptyinn of a kier will, therefore, occupy about 2 hours. 

Doiihh-jachi'tnl Kills have been introduced by Haubold and 
by Gehauer. The inner jacket in these kiers is jierforated, with 
a view' to surronndinp the cloth with liquor and makinp the 
liquor circulate radially through the cloth. J.)ifiiculties have been 
experienced with these kiers in some cases through the 
perforations in the inner jacket becoinins pradnally filled up. 

A kier which has found very wide ajqdication is the Miillier 
Kur, by nioaiis of which the investigations of the late Horace 
Koechliii were introduced into practice. It is illustrated in Pips. 28, 
28a. The kier is of the horizontal type, and is built in sizes to hold 
from 2.1 cwts. to 70 cwts, of cloth. It is 7 feet in diameter, and 
from 1) feet to 10 feet loiip at the parallel part. The door is of a 
wedpe-shape, and is raised and lowered mechanically by means 
of a small rope-driven crab carried from the pillar. The joints 
are made tipht hy means of a cam and lever, no screwinp or 
unscrewinp ol the holts heinp required when opeiiinp or closinp 
the kier. The cloth is contained in 'wappons made of palvanised 
iron, which are run on rails on the floor. Each kier is provided 
with four of these wappons, two of which are filled outside the 
kiei- with cloth whii^h has been previously saturated with caustic 
sona lye, whilst the other two are in the kier. No time is, there¬ 
fore, lost in fillinp and emptyiiip, and the kier can he kept workinp 
continuously. The wappons are watertipht and pj-ovided with 
perforated false 1‘ottoms, with a liquor chamber below. When 
(,he waggons are in their proper position in the kier the flange of 
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the l(!l(‘s(!ii])(! pi]>e ))n)joctiiif! JVoiii the liqiini' chiiinher of the 
wiii;f^on iniikcs ii joint witli ii h)ii;;iln(linal ])i|)e, which rntis 
niidiw the. wiienons, in tin; centre of the liiev. The (tentre of 
this pipe is connected to the suction of tli(^ centrifugal pinup, 
tl'oni wliicli the liquor is delivered to the lop of the liiev and 
distrihiited ovi'v the cloth in each waonon. The hoiline liipior 
can he heated hoth hy pei'foraled and by closed coil heatiii" jiipes. 
'When working, the kier is tilled about one quarter of its depth 
with lye, and provision is made for reversing the diri'ctiou of the 
liquor, so that it passes up through the cloth contained in the 
wa^pons, and thence into the kiei', whence it is taken hack to 
the pnni]). Outside the kier is a,n arrangement of turn-tables 
and lines, and by the aid of a capstan the wappons can he 
drawn into or out of the kier and jilaced in a suitahle position 
for passing the cloth through any of the succeeding oiierations. 
The cloth is usually boiled for fi'Oiu (i to 8 hours at ahout 10 lbs. 
pressure jiei' square inch, and about 800 gallons of boiling lye 
are reqiiii'isl to treat 4,000 lbs. of cloth. 

Of the kiers in which the (doth is treated in the opca 
uidth, the (ln'llii’r-I>('iil:-Edmrsliiii Kier should he mentioned 
as one of tin* earliest. It consists of a wroiight-iron chatnher, 
into and out of which the cloth is passed through liquor seals. 
Inside the kier the cloth is conducted over rollers, hy means of 
which it is alternately passed through the boiling lye and 
e.vposed to an atmosphere of Btea,ni. Before lea.ving the kier 
the cloth travels to and fro over rollers, during which time it 
is exposed to the action of the steam. 

The T(njli(iiii-I!i<iiimoiiti Kier is built upon a somewhat similar 
principile. The cloth, instead of being passed over rollers, is 
plaited down into a channel formed by two endless travelling 
chains. 

Another typo is illustrated in Fig. 29. It is the Speiih' Putent 
('i)iitiiiiious Open Width Kier of Messrs. Sir James Farmer & 
Sons, Ltd. 

The cloth is acted upon hy the boiling, alkaline liquor and 
by steam for a considerable time under slight pressure, obtained 
by means of a liquor seal, wdiich is divided hy a suitable partition 
(• into two channels d and e. The partition extends into the 
liquor tank,/j placed at the top of the column. The cloth a 
enters through partition li of the tank, where it is subjected to 
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tlie action of spent liqiiov. Tlii,, is continuously discharged 
tliroiigh an overflow ])ipc. 'l'ii(! cloth tlicn |)asses through 
chainnd d to the steaming cliamh(ir h. Kiiitahle guide-plates 17, 
are employed in order to assist in the threading of the cloth 
ov(!r the rollers of the machine. After treatment in the liier 
the cloth passes up through a channel c and through the second 
part ;/, of the lank, where, by means of rollers or hallle plates, 
it is caused to take a. eirenitons course against a current of 
inflowing water delivered from pipe /, which is placed just 
helow the nip of the sqiiee/.ing rollers./ and at the delivery end 
of the apparatus. A considerable portion of the alkali is thus 
removed. The liquor-seal is extended to form a sump helow 
the bottom of the chamber h, thus giving a, fair head of liquor 
without making Ihe ai)])aratus unduly high. The tank f also 
allows of vairiatioiis of pressure in the steaming (diamber without 
any consid(!rabh! rise and fall in the top level of the seal column. 
The kier in which the steaming takes place consists of a rect- 
angul casing/,,in which is arranged an accumulator consisting 
of an endless lattice well, supported at each side on the flanges 
of the drum ii. The drum v and the material which is plaited 
into the. acciimiflator space are borne by pulleys ii\ A pair 
of (iscillatiiig spurt pi])eH /i, having downward-directed jots, 
ellect a kind of plaiting action, 'i he drum ii slowly revolves 
as the material accumulates. It is driven by sprocket wheels /, 
which gear with the chains o, A regulator (to ensure the uni¬ 
formity in thickness and density of the layer of material 
in the accnnmlalor) consists of a roller 1, which rests on the 
accumulated material, and is mmmtefl on levers ‘2, connected 
with arm 8, adapted to act on the driving mechanism, so as to 
increase or decrease the speed of the lattice and drum according 
to the thickness of the material. The spurt pipes p, p'’, are 
supplied with liquor from a pump q, which draws from the 
seal adjacent to a pipe r, from which fresh liquor enters the 
apparatus s. The liquor fro.n the spurt pipes percolates 
through and seours'the material in the accumulator and then 
collects in a shallow receiver h' at the bottom of the 
chamber b. Sediment washed out of the fabric collects in the 
receiver and can lie periodically blown out through a cock /A 
Steam is admitted to the chamber b by means of pipes 15. 
The cloth runs at a«Bpeed of about (10 .\ards per minute, 

li.l'. H 
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anil it remains in llio. liier' for one lionr. Power required 
5 h.p. 

S|iociaI lileachini’ inacliinery tor treating fabrics in the open 
width has heeii introduced iiy Messrs. Jackson & Brother. It 
consists of a I’rcimriiKj and Iliiti-hiiiji Arranijnmeni, the Open- 
lilnifli Kier, and a (dicntickiinj mid Soiirimj Marhine. 

The ]‘irj)annii and JSalrliinii Arraniji'ini'ni is shown in Eig. flO. 
Before placing the cloth into the hoiling kier, it is esse.ntial 
that it should he impregnated with caustic soda lye and made 



l''ia. liO.—I'ropai'iug iiml liatcliiiig Amiigemont. 

into good hard batches. The machine consists of a cistern, 
filled with caustic soda lye which has been used for a previous 
hoiling, from the sides of which is carried a large perforated 
drum. The cloth passes round the drum and a perforated 
steam pipe is fixed close to the drum at the bottom, which 
serves for the purpose of heating the liquor. The steam also 
forces the liquor through the cloth. The cloth, after having 
passed round the drum, is made into a large hatch. 

The Opm Bleach Kier, shown in Fig. 81 (side elevation), 
and Pig. 31a (front elevation), is of the horizontal type, and is 
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inadft of steel jdates to staiidt ii worliini; ])i'essuro ef (iO Ilia, per 
sipian; iiiidi. The dooi' is swiiiif! on a. jib eraiie iiioiiiitud on 
llie to]i of the Tier, and can Ihns he readily attached or detached 
as required. The hatch of (doth Ironi the hahdiin;^ niacdiine 
is now ])laced in position on the \\a"qon, which, when placed 
into the liier, antoniaHcally con|)les with the driving; and 
reversing gear at the hack of the kier. A driini is carried by 
oscillating levers or a.i'nis, which are free to move from side to 
side, and thus enable the drnni to adjust itsidt to the increasing 
a, 11(1 decreasing sizes of the hatches as the cloth is wound on 
and oil. In this manner the cloth is always ke])i at a nniform 
tension and free from creases. Tlie drum also exerts con- 
siderahle pressure upon the cloth, and it, therefore, sipieezea 
the liipior into and through the fahric. 

When the kier is I'cady for work the caustic soda lye is run 
in hy means of a centrifugal ])nnip, and steam pressure is applied 
until a. pressure of about 10 Ihs. ]ier sipiare inch has heen 
reached. The cloth is now wound off the one hatch roller on 
to the other, and m-e cfrxn, for ahoiit two hours, after which 
time the boiling should he coiiiideled. TTie reversing gear 
works automatically. A hatch contains from to 2,‘200 

yards of cloth. 

The ChemifLimj niiil Siiuriii;i Macliini' consists of an arrangc- 
inent similar to that employed in the kier. 'The hatches are 
placed into a cistern in which they may he treated with hleaching 
powder Bohition, soured and washed. The winding operation 
is the same as in the kier, and a heavy (Iriini is also provided, 
which rests on the hatchjjs. 

Of the great miinhcr of other kiers which have been sug¬ 
gested an arrangement patented hy. Sir William Mather may he 
mentioned, in which the cloth is wound into a, large batch which 
is placed into a horizontal kier. The boiling lye is pressed 
through the cloth in the direction of the weft hy moans of a 
powerful centrifugal pump. 

Gehauer-Tlieis suggested the following method of boiling: 
The cloth is padded with the caustic soda lye and batched upon 
corrugated rollers. The hatches are then placed upon a waggon 
and steamed in a kier of the horizontal type. 

An interesting new type of (Ipni Widiji Kier has been recently 
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l)ateiit(!(l by A. Huilliird (M.iUier A I’liitt). The kier is squiire in 
sliiipe imd is divided i)it() Uiro(! coinpiivtiiKaits liy means of two 
pertoriiled jilates. The clolli, in tlie open width, is plaited into 
the middle eoiiipai’Uncnt, whicli is wider than the two outer ones. 
It is foi’eed down by means of a lif^ht cover which ])revents it 
from risine diiriii" tlie boiline o])eration. Tlie liquor, which is cir¬ 
culated by means of a, ])umi), enters out' of the outer compart¬ 
ments at the top ; it then ittisses tlirouRh tlie cloth into thit third 
comjtartmeiit, from which it returns to the pump through a pipe 
lilaced netir the bottom of tliis compartment. The circulation of 
the boiling liquor Ciin be readily reversed. 

Tl le cbiet methods ein)ilov(td in bleaching cotton piecegoods 
will be illustraled by tbe following examples taken from actual 
practice. 

lilriifhiiiij Jor (ji'iii'i'iil I'lii'jKDitn. 

This method es]iecially applies to the following goods ;— 
Sateens, line twills, bi'ocad(!s, lawns and fancy woven goods. 
The quanlities given are for : iiOO pieces, total weight about “2 
tons, i.e., 1 oO pieces of brocades, width :!(> inches, length Hi yards 
per ])ie(‘e ; 100 i)ieces salecn, width 10 inc.hes, Umgth DO yards per 
pie(e; and !>0 pieces lawns, width 82 inclu's, h'nglh 121 yards 
per piec(‘. 

After stitciiing, the goods are usually singisl on both side.s on 
a gas singeing machijie. and wetted out. It is advisable to allow 
the goods to lie o\ernighl. 

Firal ]!(>il —The pieces ar(! now run through a washing 
machine into the kier. Jiolh high (ft' low pressure kiers may 
he used, lioiling is continued for 8 to 10 hours with about 1,200 
gallons of ca'istic soda lye, sqiecilic gravity, 2 ’ Tw. After boiling, 
the goods au! passed throiigli the washing machine. 

It should he pointed out heiu! that caustic soda should not 
always he used, as it renders some classes of goods too soft when 
bleached, lioiling in an open" kier with lime, followed by an 
ash and rosin boil after the first cheniicking and souring, gives 
better results. 

Finl. Siiiir - It is the usual practice to sour the goods in a 
souring laid; (see l<*ig. 82, p. 102), in which hydrochloric acid at 
2 ' Tw., is circulated and sprayed over the pieces for about 2 
hours. About 1,800 gallons of souring liquor are required. 
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Aiiotlier iiu^tUotl of suunii;,' eoiisists in jwssiiig tlie goods througli 
an ordiiiarv washing luacliine, into which the hydrochloric acid 
is allowed to run giadually wliilst tlie cloth is passing through. 

Tilt! souring is followed by twice washing, after which the 
pieces are jiasscd haeli into the hier for the second hoil. 

Srniiiil It,III. —The cloth is boiled for (1 hours with caustic soda 
lye of 1' to II ■ Tw. 

Sfvoiiil Siiiir.- The pieces are run from the kicr through the 
washing machiiu!. and are now soured either in the cistern or in 
a washing niaehiiu^, as described under “first sour,” with hydro¬ 
chloric acid of 1 r Tw. This is followed by two ))as,sages through 
the wa.shiiig machine. 

('hi’mifliiifl. — I’rom the washing machine the jdece.s pass into 
the chemic cistern, in which they are treated for 2 hours with 
a solution of bleaching powder, specillc gravity 2 'Tw. About 
1,800 gallons of liquor are required for this puiqiose. 

Mather A I’latl's arrangement of Clii'mir iniii Smir Cixtmis for 
bleaching cotton piccegoods in the ro])e form is shown in Fig. 32 
(fi'ont s(>ctional elevation). Fig. 32.c (end sectional elevation) and 
Fig. 32ii (plan). Two strands of ehith are run into each cistern at 
a time. The cisterns are made of wood (sometimes lined with 
lead), or, preferably, of stone. The pits containing the bleaching 
powdei' solution and the acid resiieclively are placed immediately 
below the cisterns. The liquors are lifted by means of centrifugal 
pumps made of brass, and are delivered into distributing lanlvs, 
(the bottoms and the sides of which are perforated), placed above 
the cisterns, from which they are showered on to the cloth. 
The eistei'iis are pi'ovided'with wood false bottoms on to which 
the. cloth is plaited. 

A cistern of the dimensions given in the illustration will hold 
about 2 tons of cloth. If 3 tons ef cloth have to he treated 
at a time, cisterns of the following dimensions will he required: 
Length 10 feet, width 8 feet, height G feet fl inches. 

As in the case of souring, the''chemicking may he conducted 
in a washing machine. About 800 gallons of bleaching powder 
solution, II” Tw., are prepared and gradually run into the 
machine whilst the pieces are passing through. After the 
souring it is advisable to allow the pieces to Ko for II to 2 hours. 
The cloth is now well wa.shod and passed into the 

Thu d Sour .—As in the lirst and secdud sour, the pieces are 
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either trciited in the cistern or in a washing machine with liydro- 
chloric acid, 1' Tw., for about ‘2 hours. The pieces are now 
thoroughly washed until fi'ee from acid, run through the 
s(iueei',Gr, mangled and <lried. Goods which liave to he dyed aro, 
from llie imingle, generally hatched up on rollers, hut not dried 
until after dyeing. 

Goods required for white finishes m,ay he bliu’il, either in 
the xqii(;-:cr or in the iratcr iitaiiijh’. 

Mddih'r lilcuch. 

d'his method of bleaching, although ehielly employed in print 
works, IS of sullicieiit inhinwt to he givam here. In the madder 
hhiach every kind of impurity isi'emoved ; it is the most thorough 
kind of bleaching. The quantities givim aie lor 4,fH0 Ihs. of 
cloth, i.f.. 800 pieces, 8(! inches wide, length 7(1 yards per piece; 
and .70 ]deces. width 8(1 inches, length 11(1 yards each. The pieces 
are singeil, wetted out and usually run directly into the kier. 

Allowing th(! ..Is to lie in tla^ wet state overnight is not often 

})ra(hiced. 

Fus! ISiiil. {Lniic-hoil, Liiiii'-liDirl,', Itiichiiiii, Fnirliiiii ).— 88 Ihs. 
of (|uicklim(' (equal to 2 per c('nt. calculated on the weight of 
cotton) .ire carefully slaked and mixed in a large ta.nk with about 
800 gallons of water. The wetted out jiieces are run through 
the milk of lime either in a,n ordinary luiiiiiii iiiticlnin' or in a 
washing machine. The liming machine consists of a trough in 
which are placed three guide-rollers, and whiidi is provided with 
a pa,ir of sipieezing rollers. During the passage of the pieces 
through the liming machine the milk of lime is laui into the 
machint* in a cmtinuous stream. The flow should he regulated in 
such a manner that ah the milk of lime has been run into the 
machine when the entire length of cloth has passed through it. 

The excess of lime having been squeezed out by the squeezing 
rollers, the goods are now passed directly into the kier. About 
000 t;> 700 gallons of boiling water are run into the kier, and the 
hoihng is conductifd for about 8 hours at a pressure of about 
40 Ihs. ])er scpiare inch. 

tSitiir, (LiiiK'-Hiiur 1 ) 1 ' (rri’ji-xtiiir ).—The pieces are usually 
soured in a wasldyg machine into wdiich the acid solution is run 
continuously. About 1,200 gallons of hydrochloric acid, 2’to 3“ 
Tw., aro required to siwr 2 tuns of cloth. After souring the goods 



104 


liLEAC'jriNG AND DYEING 


are alkiweil to lie. for iihoiiT 2 hours. Tlio soiiriiifi is jiow 
followt'd liy a passano tlivouoh two washini; iiiiU'liiiios, atlor 
wliicli lliH rlotli is niii liaclv into tlio liior. 

Hecdiid Hiiil. —Pi'(“|iariitioii of tlio lioiliiij; liijiii)i':-2'2l llis. of 
soda asli.-aiid (i f'alloiis of rosin soap (('.oiitaiiiiiip alioiit HO per 
cent, of rosin) are lioikal lip willi 700 pallons of water. Tlie 
cloth is lain into (lie. hioi' charged with the liipior. It is hoiled 
for ahoiit 7 hours at a pi'essiire of 25 Ihs. The hoilinp is follow'ed 
hy a. passage tliroiipli Iwo washing niachiiuis. 

Scctiiiil iS'oiir. —The sourin;; is carried out as in the first sour, 
iisine ahoiil 000 pillions of hydrochloric acid of specific pravily 
l.T Tw. After soiirinp, the cloth is allowed to lie for 2 hours. 
It is now washed Iwice and lain into the kier for the 

Tliiril {S(id(i' Ash Hull). —The, hoilinp is conducted tor 0 

hours at 15 Ihs. pressure with 700 pallons of water and 120 Ihs. 
soda, ash. The poods are washed twice atliu' Ihe hoilinp. 

Tliinl /SVmr.--Th(‘y are now .soured with (iOO pallons of h\dro- 
chloric acid. T' Tw., and afterwards washed twice. 

('hcmivkiHij. —Two methods of cluaiiickinp are in peiieial use. 

(1) Ahoiit 100 pallons of hleachinp powder solution. ^ ’ Tw., 
are prepared and usually stored in an earthiaiware tank. 
The pieces are passed tliroiiph a, niachine, similar to an ordinary 
washinp machine, into wliieh the hleachinp powder sidiition is 
run continuously. After imprepnation with this solution the 
poods are allowed to lie for 2 hours. 

Fiiiiiih Sour. (H7ii/c-.sw(r).--Thc pieces are nid, washed hut 
pa,ssed directly throuph hydrochloric acid, 1’Tw., allowed to lie 
foj- ahoiit 1 hour, washed.three times or until free from acid, 
scjiiee/.ed, scutched, and dried. 

(2) This method dilTers from (1) in that a hleachinp powder 
solution of 1° to 1.1" Tw., is used, a,nij further, in that the pieces 
are washed after the imprepnation with this solution and hefore 
the fourth sour. The soiirinp, etc., is conducted as in method (1). 

'riirki'ii-ml Illnich. , 

The Tiirkey-i'ed hleach is .similar to the market hleach. It is 
chielly used for yarn or cloth which has to he dyed p/uhi Turkey- 
red or Alizarine red. , 

The cloth is usually not siiiped and not trea,ted with hleachinp 
fiowdur solution (chemicked). 
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'I'hd ])V()cciss consists ot; — 

Wiisliint;, Isiilinji, in wntcr, lioillnn in cmistic soda lye (twice), 
without the iwldilinn of I'osin soap, souriiif; iiml washing. 

S((iiiniiij (ij CiiUoii ('Iiillix jdi lllm ls, i'Ic. • 

When dveino hlacl.s, IJiaLii’a, /avoeas, lic., Iile.achiiio is not 
aJways iiecessai’v. It is siilliciiait in these eases to seiuii' tlie 
cloth. 

The I'ollowiny is a t\|iical jiietliod of scoiiriny plain ('(dices, 
(hillx, III ilh, I'll'.: 

Tie' (juantities aic, ei\'eii tor "201) picices, width :S6 inches, leneth 
ot each piece alioiil JOi yards, total weipht If Ions. After stitcli- 
inp, the cloth is siiiped, usiiall\ on a plate sinpeinp machine. It 
is then run throiiph a. wa.shinp machine and in nearly all eases it 
is allowed to lie overnipht. The hoilinp may he conducted in 
either hiph-, or low-pressiu'e liers. The hoilinp liipior (specific 
pj'in itv, 2 Tw.) is prepared hy dissoK inp the necessary amount of 
caustic soda in an iron tankolahont 1.01)0paJlonsca|iacity. First 
the cloth and then the caustic soda, liipior, which lets heen heated 
to hoilinp point, is run into the kiei'. After hoilinp for (i to H 
hours, the liipior is discharped and the pieces are passed once 
throiiph a washinp nuudiiiie. They are then soured in a. wash- 
inp machine with h\drochloric acid of 2 Tw., or with sulphuric 
a,cidof 11 Tw. The acid solution (ahout (iOO pallons), is prepared 
in a tank made of stone or lead lined, and is allowed to How 
continiioiislv into the washinp machine diirinp the passape of the 
pieces. The poods are now allowed to li(! for ahout 1 hour ; they 
are liiialh' thoroiiphly linsed, watei'-maiipled, aud either made 
into hatches or dried. 

See also “ ' 'ru/i/hia/.'' 

Moledliis aud Fiisliiuig itre usually freed from starch before 
dyeinp. For this jiurpose they are lirst wetted out hy piv'iiig 
them 4 to (! ends in a jipper contaiiiinp hoilinp water. The 
pieces are iiuw piven 0 to 8 duds in cold water, to which the 
necessary amount ol mall or Diii'.laiihar has jireviously heen 
added. This is followed hy a “ soda hoil,” after which the pieces 
are ready for dyeing. 

1‘ili' fahrii's, such as IV/rc/.s, I'dri'h'i'iiii, (airih, Mil] Conliirai/s 
are usually steeped iti large cisterns in a cold solution of malt or 
Diastaphor for 48 houfs. it is the practice in some works to 
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bent tlie li(|tior, alter steejiiiif;,'slowly to the. boil, and to boil the 
goods ill Ibc cistern for (i to 8 hours. Haring this time the 
liquor is coiitiinionsly circulated by means of a pump or a steam 
injeetor. The goods are then a.lio\ved to lie in the cistern over¬ 
night. Washing in hot \\a.tcr and bydroextra,pting in the open 
width in s[iecial hydroextractors completes the operation. 

Velveteens ai'e usually singed on a jilate singeing machine, 
cords on a gas singeing machine. They are dyed in the 
ordinary jigger. 

Iltilf Uh'di ti. 

The so called half bleach may he considered as a continuation of 
the scouring; it is employed loi- dyed shades wdiich do not require 
a full bleach. 

The pieces, which have been scoured as described above, are 
chemicked with a solution of hlciiching powder at .J” Tw’., either 
in tanks or in a continuous machine. The operation occupies 
from 1 to 2 hours. This is followed by souring for IJ hours 
with hydiochloric, or sidiihuric acid, specific gravity .\°to V’Tw., 
either in tanks or in a machine similar to an ordinary washing 
machine. The pieces ai’e linally thoroughly I'insed, \yater- 
maiigled and batched on rollei's, or di'ied. 

lilcarh [Joy Fiiiixli Shirtiiiiix, etc.). 

This method of bleaching differs from the other methods in 
that the lioiling is invariably conducted in low-pressure kiers; 
the time of boiling is consequently jirolonged. Sulphuric acid is 
used in souring in preference to hydrochloric acid, I'osin soap is 
used in boiling, and, in many instances, the goods are chemicked 
between the boils. By boiling in open kiers the coloured headings 
of the pieces ai'c kept intact and thejoss in weight caused by the 
boiling is less, as compared with boiling in high-pressure kiers. 
The weight of the iinished material is a serious consideration as 
regai'ds this class of cotton piecegoods. The souring with 
sulphuric acid is, therefore, a distinct advanlage as compared with 
souring with hydrochloric acid. 

The emulsifying |iro])crty of rosin-soap materially assists in 
the removal of im|iurities from the fabrics. ^Boiling with rosin 
soap also adds weight, because the rosin is never comjiletely 
removed by the subsequent processes (jf boiling, souring, and 
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clK^iiiicluiif,'. Tlie freo rosin retiiined is also very material in the 
])r()(liicliou of eei-taiii effects i?i tlie iinisliiiifl; of the fabrics, in 
lliat it hol)is,to ])ro(luce, after calemleriiii', a liard “ feel,” with 
a smaller i)ro|iortioii of starch, oi' other still’miiii;; material. 

Some tinishe.s, such as the so-called ‘‘Hand Einish,” li'ave to he 
p;uara.nteed as laire linishes, i.i-., no starches or (ither lliiishinp; 
materials have to he addeil in the tinislnn” opei'ation, still the 
cloth is reqnii'ed to jKissess a lii'in or hard “feel.” This can otd}' 
he obtained with the aid of the free rosin. 

By applying; a chomiclun^ hath between the boils a better 
w'hit(! is obtained, and the natural colonrinf; matters of the lihre 
are more readily destroyed without severe hoilinp; with alkaline 
liquors. 

The following is a tyjiical examjde of a ‘‘ Market Bleach ” for 
“ Einishino AVhiles.” 

I)e.scri])tion of cloth :—4-15 |)iecos, width inches, length 
74 yards each ; total weight 5,(100 Ihs. 

The pitH'cs are singed on a |)late singeing machine, wetted out 
and pa.s.sc<l immediately, without being .-dlowed to ferment, 
through a wasliing machine containing milk of lime, from which 
they a,re run into the low-pre,ssnre kier. The milk of lime, which 
is admitted into the machine in a, continuous streani, is prepared 
by slaking about 1 cwt. of quicklime with 800 gallons of water. 

Fin/ Bail .—The kier is about 8 feet in diameter and 8 feet 
G inches in height. It is not usual to heat the water previous to 
running il into the kier. After the cloth has been packed into 
the kier, cold watoi' (about 700 gallons) is run in, until the cloth 
is covered, steam is turned on and the boiling conducted for at 
least 10 hours. The pieces ai'e passed directly out of the kier 
through a washing machine into the souring tanks. 

Fint. Sdiii. —About 2,400 gallons of sulidiuric acid, specific 
gravity ‘F 'Tw., are prepared in a tank situated below the souring 
tank. The acid is lifted by means of a centrifugal pumj) and 
sprayed over the cloth for about 2 hours. For tlie souring of suh- 
sequfut lots of mateilal fresh sul|ihuric acid is added after every 
operation in order to bring the liipior to the original strength. After 
souring, the cloth is washed twice, and again run into the open 
kier. In some sjiecsal cases the cloth is now chemicked. 

Iiilcniic(li((le Chcmicliiiuj. —The cheniicking is conducted in 
tanks in the manner described under “ souring,” with about 
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2.100 ”iiJliiiis (if lildiicliiii" iKiuiler sdlutidii, s|)dcitic ”nivitv ’ Tw.; 
Ihe giHiils ar(! liiiiilly wiishcd. Tiic likiiieliiiif; liiiiior is Ivcipt fm’ 
liii'tlu!!' lots. 'I’Ik! ('li)tli IS iiiiw run iiiln llin ojicii kil l'. 

Scvoiid liiiil. —Till' kicr is (•li;n'f:;i'(l "itli l«iilinn \MiU'r. to iulciiili 
of iiJioiit 1 foot iiliovc llio false )i(‘i foi'.-itcd bottom, in wliicb H ewts. 
of soda asli and rifjallons of rosin soap (00 per cent.! are dissolved. 

When all the elolli has been plaited into the kier. siiflieient hot 
water (about (iOO to 700 gallons) to eompletely cover tbe cloth is 
run in. the steam is turned on, and when hot a fiirthei'a gallons of 
rosin soap is added. The lioiliiie is continued foi' about H hours, 
after whicli ihe. cloth is waslied twice. 

Si'cDiiil Soiii. -The pieces are run into the sourinp tanks and 
soured, as in the “lirst sour." with sulphuric acid, specilic uravily 
Ey Tw.. washed once in the washing machine and a^ain run into 
the kier. 

I'liird Iloil .—The cloth is boiled as in the "second boil" for 
0 to H hours, will) 1 ewt. of soda ash. and .7 callous of rosin soap. 
This is followed by two |iassapes Ihrouch the wasliiii” machine. 
Sourinc is not. often ajiplied at this sta,^e. but the elolh is usually 
directly run into Ihe chemiekine tanks. 

(Vo'/Hic/. 01 '/.— The ciiods are treated with about 2,1(10 gallons of 
bleachinp' powder solution, S|ieeilic pra.vity W to 1 Tw., for about 
2 hours, after which they are passed once throupdi Ihe washiiif' 
machine and then run into tbe sourinpf tanks. 

ll7o('' Sour .—The pieces are soured fur 2 liours with sul[ihuric 
acid at T Tw., washed three oi' four times (until free fi'om acid), 
pas.sed tlirou//h the sipieezer a,ml the .scutclier, llnally water- 
maneled and di'ied. 

The “ blueine " may be carried out either in the sipiee/.er or in 
the water iminj/le. 

• 

Jlli'iivhiiiii of Coloured Qoodr. 

The fastest colours are attacked and partly de.stroyed it they 
have to [lass tbroiicli all tbe (i['erations which are necessary to 
([ivea “full bleach.” 

The methods of dyeiiie one and the same dyostulf' vary very 
considerably in dili'erent works, and the hict that certain shades 
luive been [irodiiccil with the same dyestuHi is, tliorefoi'e, no 
guarantee that they will evhihitlhe same I'esistancii to bleacliiii};. 

The same a.[)plies to the dili’erent* methods of boiliiic, 
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lil<!:i(Oiiii';, Mild soiii'iii<»; they iilMPdiffiT hi siiidi iiii i‘\h>iit IliM.l 
wliilsl M. wilciiii'iilMA witlistiilid lliii hlrucliiii” SMtishu'hirily in (imi 
wiil’lis it iiiMV ;;i\'(' lAM-ctly ii|i|iiisiti' |•(!slllts in miiiiIJk'I'. 

If tile. ii(‘('^ssiii-\' can* is lAcrciscil in hlcacliiii", the liillnwinc 
(lycsliiffs may lie cdiisidiircd as fast to lilca.cliiii'^ : 

Alizarine red iin aliniiiniiiin. M,linniniinii-iriin, or on iron 
inordant, indiK<i. cliroimi vetlow, elironie “reeii (inilif^o and cliroine 
yellow), inaiif^anese lironze. Aniline hlack, l)i|ilieiiyl lilacli, 
Alizarine, A'ellow (1(1 and rid, and Alizarine Orant^e N on 
cliroiniiini inoidant, I’l'inuiline treated with hleacliiiij; powder 
solution. 

The principal ty|ies of coloured i;oods which have to he 
hlea.ched are: Ihilh, chiefly with hliie, red. and hlacl; stia’iies ; 
Oiliiiilx, chielly coloured checks; Miilh, coloured headings; 
a,nd one of the most iinportaiil, /i/ein/iV.s', which ha,ve coloured 
hordeis or selvedges, chielly in red, lilack, yellow and oraiifje. 

The ]ireser\a,tion of the colours and the production of a, perfect 
white on the inicoloiired |iortioii.s of the, fahric form the chief 
considerations in hlea,chinj^ coloured ”oods ; and it is, therefore, 
e\ceedinr;ly diHiciill to ^ive a, me,thod which in every case will 
fyive a, sa,lisfa,ctory result. In the hoilinc of coloured ^oods soda 
a,sh and soaps are inva.riahly used in place of caustic soda. Weak 
hydrochloi ic acid is employed in s.iiiriiio. and in some, instances 
Ihe poods are, not soured at all. \’e,ry weak hlea,chinp powder 
sohitions a,re used. a,nd the pieces are usually washed after the 
cheinickinp. hut not soured. 

The hoilinp is penerally I'epeated twice or three times, a rimsf 
follow inp each hoik The jiieccs are very loo.sely pa,cked in the 
kier in order to jirevent iiuiiLiiiij nff of the colours. 

'Die hlri'ihiiij or riinninp of the colours cannot always he attri- 
hutod to tipht packinp. It is either due to the dyestulf used, oi 
it may he caiiseil hy the excessive strenplh of the hoilinp ami 
hleaidiinp apents employed. 

In the followinp a method ol^hleachinp cotton piecepoods witl 
•coloured honlers {I lliooties) is descrihed. 

'Die quantities are pdven for fSOO pieces, i.c., 120 pieces, widtl 
41 inches, loiipth 18 yards oa,ch ; 100 [lieces, width 40 inches 
leupdh 48 yards each ; 80 jiieces, width 51 inches, lenpth 4f 
yards each. 

Vlrnt Boil .—The pigees, after luivinp been stitched topethei 
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]'iin willioiit siiifiiiinR tlin)ii<;li a wasliiii;' inueliiiio into a 
Ivier of Un! (ipaii type wliicli lias linen filled with lint water tn a 
de])tli of aliout 1 foot aliove llie false liottoiii. The followin'' 
iiif'i'eilii'iits arc dissolved in tlie water lieforc tlio cloth is run 
into the kier : 22 Ihs. soda, ash, Siii Ihs. soa]). 

An alkaline soap is used for this jiurpose, known as llharhiiifi 
Pnutr. When the kier has heen clairoed with the cloth, sufficient 
water is run into it to just cover the ''nods (ahout 1,000 to 1,100 
gallons arc requiri'd). 

11 Ihs. of soda, ash and 11 Ihs. of soa[) are dissolved in water 
and added to the liquor already in the kier. The, noods are 
now hoiled for 10 hours without pressure. After the liquor 
has heen run out of the kier the cloth is pa.ssed throiioh a 
washino machine, and if the colours will resist sourino, it is 
now run into a sourinp cistern in which hydrochloric acid of 

to 1” Tw., is spra,ycd over the jiieces for ahout 1 hour. 

The .sourinp is followed hy two jiassapes throuf'h the wash¬ 
ing machine, after which the jiicces are returned to the kier. 

tScciiiul JSdil .—The goods are hoiled in exactly the same manner 
as in tlie first hoil,” i.c., tor 10 hours with 22 Ihs. of .soda a.sh and 
88 Ihs. of soap. A passage through the washing machine is 
given after the second hoil, hut only in tew cases are the pieces 
soured with hydrochloric acid of ^p Tw., for 1 hour and washed. 
More frequently it is the practice to return the jiicces directly 
to the kier for the 

Third Hull .—The goods are hoiled from 5 to fi hours with 
15 Ihs. of soda ash and 20 Ihs. of soap, after which they are 
washed twice and either run into the souring cistern or into 
the choinick cistern. In a few instances only is souring resorted 
to at this stage. The third hoil is frequently unnecessary. 

Chmiichinii. The method of chgniicking is the same as 
described under “ Shirtings.” Tlie strength of the bleaching 
liquor is, however, only to :}" T'w. The goods are treated for 
ahout 2 hours in the bleaching ciiiterns. 

Only in few inshmees, when the acid 'has a brightening 
effect upon the colours, are the goods soured after bleaching. 

It is the common practice to wash thoroughly after bleaching, 
then to scutch and dry. The water mangle is seldom used for 
tliia class of goods, and the “ blueing ” i.s generally carried out 
simultaneously with the stiffening. 
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]ili‘<lrllillil III Mlllln. 

In order to ])res(!rve tlics eoloiii- of the “ iKsaditif'.s’’ in lileacliiiif; 
ninlls tlie nifitljod deserilied for coloiii'ed floods lias to lie Konie- 
what modified. 

The pieces, utter liavins heen stitched tonjcthor, are run 
through a washing niacliine into a larfj;e wooden cistern, the 
Hiirpniji iiiiiL In this the cloth is plaited down, hut the 
coloured heading's are Kejit outside, I'.c., they are allowiid to han^^ 
over the side of the st(‘e])inK taidi. The cistern is tiow filled 
with water, which is heated to a temperature of about 1(1(1 l'\ 
The cloth is allowed to remain in the steeiiinp' ta.nk over- 
nif,dit. 'J'he starches are much more comjiletely desli'oyed if 
cither a small ijuantity of sulphuiic acid oi' Diastafor is adde.d to 
the water in the steepiii}:; cistern. 

The hoiliii” aaid hleachinf' operations are the same as described 
under “ Coloured Goods.’' The third boil is, however, always 
omitted. 

It should be slated here that the coloured heailinos must 
always he kept outside, not only diiiano boiling in the kier, but 
also during souring and chemicking in the cisterns. When the 
mulls ba,ve been finally washed they are usually blued in the 
squeezer, and in order to prevent I'raying of the threads they 
are scutched by baud. 

'The following method of bleac.hing jiiecegoods with coloured 
borders ami headings, such as IHiooties, towels and bandkei'chiefs, 
has been taken from T'/ic Clirinixlrn ami /’rurh'cc of Fiiiixhiiiii, 
by Percy Jlcaii and W. McCleary;— 

Stamping. 

Singeing (for certain kinds only). 

Wetting out in hot water. Allow to lie 10 hours. 

Washing. 

Jioiling in low-pro.ssure kier for 8 hours with 1 lb. soda ash 
and ^ lb. .soft soa)) per ll’illis. of cloth. 

Washing. • 

Souring, for ‘2 hours with sul[)huric acid, 0’75 ’ 'Tw, 

Washing. 

Boiling, for 8 hours with J lb. soda ash and i lb. soft soap 
por 112 lbs. of cloth, 

Washing. 
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Clioiiiicinn};, for 4 hours hilli hleiic.liiii<' powder solution iit 
0-7r. Tw. 

Wlisllillf'. 

Anticliloi'. 2 hours in ii, solution of 2o7.s. of 'sodium thio- 
s(d|ihu,t(', per f;aHon. 

Washing. 

Squeeziiif'. 

Lunge reeommeiids the use of liydrogeii ]iei'oxide in |ilueo of 
antieldoi-(I).lhl’. 81, JIKI). 

The following information is of interest a,s regards working 
with Miillirr Kii'rx. It has heeii taken fi'om l>rr Xriijiilnicl.hy 
A. Hansom!; the method is practised in the works of De Aug(!li A 
Co., of Milan: 

1. Washing. 

2. Steeping in a cistern. 

8. Souring in a, machiiu! with sulphuric acid at 81 Tw. 

4. Stee])iug of tlu! .soured goods in a cistern. 

5. Washing. 

0. Impregnating with caustic sodalyt!, 2‘ T'w. 

7. Goods plaiUsl into the waggons. 

8. First boiling in Math(!i' kier for 0 hours, at a ]iressm'e of 

lOlhs., with 10 Ihs. cUiUstic soda, 20 Ihs. rosin, 200 gallons 
of water, for 2,o00 Ihs. of cloth. 

0. Second boiling, for 2 hours, at 71 Ihs. pressure, with 80 Ihs. 
soda ash and 140 gallons water. 

10. Washing in kier witl: hot waOw for hour. 

11. Washing with cold water in kier. Waggons are now taken 

out of the kier. 

12. S(iueezing. 

18. Cheiuicking with bleaching jxnvder solution at O'Sh'^Tw. 

14. Steeping in a cistern for 8thours. 

15. Souring in a machine with sulpiiuricrtcid at 8T'Tw. 

11). Steeping in a cistern for 2 to 8 hours. 

17. Washing. 

18. Squeezing. 

19. Plaiting into a cistern. 

20. Scutching and drying. 
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])r. E. C. Tliois, in Die Slranuhlcichi’ hmnniroUvucr (Seivehe, 
gives the following interesting details as regards working a 
bleaching coijcern with Mather Idei's for a weekly production of 
03,000 kilos, of cloth ;— 

1,S)50 kilos, caustic .soda. 

900 kilos, bleaching pow'der. 

320 kilos, rosin. 

090 kilos, hydrochloric acid. 

2,900 kilos, sulphuric acid. 

Men required:— 

1 foreman. 

1 storekeeper. 

10 men for grey-room and singeing. 

22 men in the bleach croft. 

0 men for the drying machines. 

Cotton piecegoods which have been boiled in the open-width 
have to bo treated in an Ojifn-wiiUli. W'lixkiiiji, Soiiriiiii ami 
('hi iiiicl,'iii<i Miicliiiii'. 

A machine used for this purpose is illustj'ated in Eig. 33 (Sir 
Janies Earmer A. Sons, Ltd.), ft consists of two wash tanks 
made of ]iiteh pine, each of which is divided into four compai't- 
meuts. The divisions are arranged in order to keep the liquor in 
the four tanks at four different levels, an overllow being provided 
in the lowest compartment. Each tank is also provided 
with a separate outlet valve. The sour tank is fitted with 
wooden ndlers with acid-proof centres running in acid-proof 
bearings. Erom here the cloth passes into the second wash 
tank, and finally into the two chemic taidis. These are usually 
made of sti nt and litied with earthenware rollers. The cloth 
is squeezed before ente.riug Tach of the tanks, and also after 
leaving the last chemic taidi and before being plaited down. 
Speed of cloth, about (15 yards per minute. Bower required, 
5 h.i). 

Si’EciAL Bluaching Pnoensslis. 

SodiitIII hjiiMchldrite, prepared either by elocli'olysing a solution 
of common salt (see p. 73), or by decomposing bleaching powder 
with sodium carbonate (see p. 72), or by passing chlorine gas 
into a solution of causfic*soda, may be used in place of bleaching 
n.D. I 



Hi 


BLEACHING AND DYEING 


powdei' .solution, without uuitoi'iiilly ultoriiio the methods of lileaeli- 
iiij; iilready described. Such solutions penetrate the material more 



readily; they usually bleach 
at the hefiinnine somewhat 
more rapidly, hut the final 
result is identical with that 
ohtained hy eniployinf; hleaeh- 
iiift powihu’. 

Many attein]its have heen 
nnuh^ to dis)iense either ))a,rtly 
(i; or entirely with the hoilino of 

3 the h(ddi'(i hleachiije. 

S It has, for insta-nce, heen suft- 

jested to sconi' the ooods with 
" soda, with the addition of 

g Tinloy-red oil, Monopole 

S soap, and other suhstances. 

^ As ta,r as the author is aware, 

S the processes have, not found 

any extensive application. 

In ord(ir to inaKe the action 
<d' the .soda lye used in boiling 
more powei'ful, it ha,s heini 
su}^f!ested to add various 
inpredieuts to the lye. 

Thies A Ifer/.ip itnpr(!pna,te 
th(! poods with a sohdion of 
a,hout 10 Ihs. of sidjihuj’ic, or 
10 Ihs. of hydroiddoi'ic acid per 
100 pallons of water, with the 
addition of i Ih. id’ hydrofluoric 
acid. This is followed hy a 
liassape through steam, iu 
order to convert the starch 
and to remove compounds of 
silica, iron, and alumina. 

11. Koechlin recommends the 
addition of rediicinp a,pents, 
such as sodium sulphite and 
hisulphite. 
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(4. Hei'lol [iiiUsiited ii process wliieli consists in iiiiprc"niiliiif> 
tl)(! cloth with 'riirkey-r(!<l oil, drying, hoilins witli caustic soda 
under pressiv'c. souriiif;, washiiifj;, soapiiio, riiisiiio, and drying. 

(1. Giu'soMheiiiKU' employs sodium silicate in coujuijctioii with 
caustic soda lye in hoiliu”. 

(1. Sii^(!t su;;ecsls a hoilino liquor c(mi])()sed of lime, Tui'key- 
red oil iind sodium hisuljiliitc. 

A. Itndler patented a nutJiod in which the cloth is in]()r(!Kuated 
with a, solution of soiki ash, common salt, and sodium bisuljdate, 
and afterwards steamed in a continuous steaming a|)paratus. 

The addition of henzene and toluene to the boiling lye was 
suf;"i \sted by A. Mahieu. 

Dr. I'riedrich (Jaai Theis, in litr JSnilhlfirhi' huHiiitruUcnei' 
(Icirrhc, p. 11)7, j;ives a table from winch the j'csults obtained 
by these different methods may be seen. 

The object ol other pi'ocesses consists in acceleratiu" the action 
of the bleaching ayicmt used. 

(i. Lunge was tlm first to suggest the use of acetic acid or 
formic acid tor the piii'pose of liberating hyjiochlorous acid from 
bleaching jiowder. 

Iladlield and Sumner patented a process in which the pieces 
are impregnated with a solution of hleaching jiowder, about 
1 Tw., squeezed and then jiassed through a chamher containing 
acetic acid vapour; whilst in the Mather-Thomp.son bleaching 
process the pieces, after imjiregnation with the bleaching 
powder solution, are passed through a chamher containing 
carbonic acid gas. 

Horace Koechlin suggested steaming of the goods after they 
have been passed through sodium hy|)ochlorile and impregnated 
with causti i soda lye. The material is then once more pas.sed 
through the hleaching agent, washed, soured, and washed. He 
also recommends impiegnation of the pieces with calcium bisul- 
jiliite, followed by steaming under pressure. 

Bledcliiiii/ ii'itlt I’otassiiiin Vermuiicjanalc. 

Scuj'atl Manzoni' suggests the lollowing method for bleaching 
with potassium pei'wangauate. The yam is boiled under pressure 
with caustic soda, well w ashed, and then steeped for 5 hours in cold 

• 

^ Jniirn. Soi. J)j/vr8 ami Vvloiinds, p. 98. 

1 2 
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aulpliuric tieid, 1}° Tw., to wliich a concentrated solution of the 
permanganate is added in two or three different portions. The 
cotton is finally thoroughly washed. lie states tlpit J lb. of 
pormanganato is required to bleach 100 lbs. of cotton yarn. 
Better results are obtained if, in place of steeping, the goods are 
kept moving all the time. 

Another method consists in steeping the cotton in a slightly 
acidulated solution of potassium permanganate. The cotton is 
then taken out and passed through a bath coiitaining bisulphite 
of soda or sulphurous acid. 

BlcaL-hvKj with Peroxide of Hydrogen. 

E\cellent whites may be obtained by bleaching with peroxide 
of hydrogen in ])lace of bleaching powder. The cost is, however, 
practically prohibitive. 

Horace Koechlin ])roposed the following method : The cloth is 
soured with sul]duiric aci<l at 3“ Tw., allowed to lie overnight, 
washed, and then boiled for (I hours in 

100 gallons water, 

10 lbs. caustic soda, 

30 lbs. soaj), 

8 lbs. calcined magnesia, 

T) gallons pero.vidc of hydrogen (12 volumes strength). 

The goods are now washed, soured wdth sulphuric acid, washed, 
and dried. 

Kouigswarter and Ebell recommend the following method for 
bleaching with hydrogen peroxide:—The goods are boiled in a 
high-pressure kier with caustic soda, washed, squeezed, and 
steeped for 8 to 12 houi’s at 60*" to 80" E., in a bath containing 

100 gallons peroxide of hydrogen, 

2 gallons ammonia, 

,60 to 100 gallons water. 

The goods are finally squeezed and dried in a place in which 
they are exposed to air and light, as much as possible. 

Another method consists in bleaching the goods, after boiling, 
first with a weak solution of sodium hypochlorite, and finally 
with peroxide of hydrogen. 
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BIfachwfi irifh Sodium Peroxide. 

The nHO of sodium peroxide in jdace of liydrofren peroxide liiis 
been recommendod l)y Koninswartor and KhoU. 

In preparing tins bleadiing liquor the following points must be 
observed: The tins containing the sodium iicroxide should only 
be opened when required ; the contents must not be exposed to 
the air. It should be added slowly, and in small (juantities at a 
time, to cold water with continuous stirring. If the water 
becomes hot, cooling will be necessary. The vessels used in 
bleaching should be made either of wood, enamelled iron, or lead. 
It 's best to use soft water. The bleaching liquor should react 
slightly alkaline. 

The following method gives the best results 

80 lbs. of magnesium sulphate are dissolved in 
95 gallons of water. To this add 
10 lbs. of sodium peroxide, and linally 
12.J lbs. sulphuric acid, 168" Tw. 

The bleaching is best conducted at 100° to 115" F., for 1 to 10 
hours. The goods are linally soured with sulphuric acid, washed, 
and dried. 

In order to I'eduee the loss of available oxygen as far as 
possible, the sodium peroxide should be added to the acidulated 
water, and finally the other additions should be made. 

Bleaching with Sodium Perhurate. 

A very powerful bleaching agent which has been introduced 
within the last few years is sodium perborate. 

The following method is used in some places with success; 
The goods are first boiled with caustic soda in a high pressure 
Ider, and r.fterw'ards in an 0 })en kier, which has been well lime- 
washed, with about 1 per cent, of sodium perborate. 

Bleaching 'with Ozone. 

• 

Ozone has been tried as a bleaebing agent for cotton. Satis¬ 
factory results have been obtained by exiiosing tbe material first 
to the action of ozone, and by tiaaiting it aft(u-wards with a 
solution of hypochlorite. The method has, however, been found 
too expensive. 
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WaSHTNO OI'’ (Iftl'TdN riEOI«iO()T>R. 

Cotton 2iipp,e"oof]s nin.y cither ))c wiished in the I'onn of ii, rope 
in Hope or Siraiitl Wnalihui Maehiuex, nr in (he full width in 
Opeii-iniltli Jl '(ix/iini/ Mnehinex. f 

One of tlH‘ oldest and sinpdest washing niacdiines in whi(di the 
fdotli is thoronplily cleansed, a,nd'a.t tli(! same lime "ently treated 



and rubbed, is the Ifns/f Wheel. , It consists of a wooden cylinder 
usually bound with iron ho<)])R, the inside of,which is divided by 
means of wooden partitions into four compartments, each of 
which is provided with a manhole tbrouffb wbicb the cloth is 
jdaced into the machine. Water is introduced into the comjjart- 
ments throuf^h the hollow axle, and small holes are provided in 
the outer wall of the drum through which the dirty water llows 






BLEA^CHINCt 


IIS) 


iiwiiy. 'rill' wliddl revdlvi's kIdwI/, ami Uio cIdUi heins tliriiwii 
alioiili ill tlid coiiiparljiiiuiils, is riililioil and tlioroiif'lily (dnaiised. 
'I'liii Wash Wlieid is ))iirticiilai'ly siiikid fiiv wasliiii}' ikiliciite fabrics 
and for doll's willi eoloiirod li(iadinij:s (Tiirkisli towels, etc.). 

A Jl'tixliiiKi Machine in wliich the, dotli is bamincrod by means 
of wooden tailors is built by TTaubold, and ilbistrakid'iii Fig. !14. 
It consists of till! framework n, wbicb is belli together by nioaiis 
of the iron stays /i, upon wliicli rests the slowly revolving 



trough c, and the driving gear d. The upper stays c are made of 
wood, and contain the guide holes for the fullers/. The trough 
is covered with the lid ;/, which jireveiits the liquor from splash¬ 
ing ahout. When charging the machine with cloth, the fullers/ 
are lifted by meairs of lever h, and held in ])osition hy catches i. 
The miiehine is driven by moans of pulley 1; and the cogged 
wheels /. The different wi])ers for lifting the fullers/, by means 
of the small rollers u, are placed on the wiper-heam m. The 
wipers are arranged so as to allow the fullers to come down on 
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to tlie cloth alt(^nmtoly, aiul furthei’ in Ruch a manner that tlie 
tiiiM! wliicli elajiHOR between the falling down of the, fallers 
nearer the centre of the machine is longer than that for the 
fallerH iurtluu' away from the centre. The machine may also 
he used for washing and hhieing yarn, similar to the WhsIi 
Stdcln, which latter may also be employed for washing cotton 
piecegoods. 

A modern typo of llopi’-WanMng Machine is illustrated in 



Tie. :i(). E()])0 WaRhing Machine (sectional elovationi. 


Figs. 85 and 36 (Messrs. Mather & Platt). The shallow hori¬ 
zontal trough is divided into three compartments by two 
transverse partitions with openings at the bottom. Two 
strands of cloth pass through the machine at a time, one 
entering at each end and both being delivered at the centre. 
In order to guide the cloth spirally through the machine, 
pegs A, made either of liard wood or of porcelain, are provided. 
The strands are repeatedly squeezed by moans of a pair of 
heavy wood bowls, made of beech or elm, 18 inches to 24 inches 
diameter and 8 feet 3 inches wide on the face.' A very thorough 
washing with a minimum amount of water is effected in this 
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type of machine, it being worked on the countor-curvont 
principle. A large quantity of water is delivered through a 
4-inch supply pipe C, against the outgoing cloth. The water 
passes then ^foin the middle compartment of the trough under 
the partitions into the two outer com|)artmentH, and it finally 
overflows at 1) and E, at each end of the trough, where the dirty 
cloth enters the machine. It should also bo mentioned that 
the pot-eyes B, through which tho cloth enters the machine, 
can be rotated in order to put more or less tension on the cloth. 



The cloth passes through the machine at a speed of 200 yards 
per minute, thus 400 yards of cloth are washed per minute. 
8 b.h.p. are required to driv^ the machine. 

Cloth which has been dyed with Ali;5arine dyestuffs, and 
which, therefore, requires a v.ery thorough washing, is best 
treated in a Square ^Heater Washing Maehiiic (Mather & Platt) 
(Fig. 37). The wood bowl is 20 inches diameter and 10 feet wide 
on the face. The machine is provided with a square wood 
beater, which effectively beats the cloth and opens it out as it 
passes along the surface of the water. Generally one strand 
of cloth is washed in the machine at a time, it entering at one 
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enil of Uio troiif;li wliilst it, leaves at the oilier end, wliere it 
passes ilirough a siiueezinf; nip before being delivered over the 
piling wince. The water is supplied through a 4-in(di water inlet 



valve, and tho^cloth passes 
through the machine at a 
speed of 110 yards per minute. 
Tower required to drive the 
machine, 8 b.h.p. 

The Open Soupcr .— The 
ordinary typos of washing 
machines arc, in some in¬ 
stances, not suflieient for 
washing certain shades or for 
cleansing the fabrics after 
mordanting. In these cases 
the open soaper type of wash¬ 
ing machine, in which the 
soap solution or the water is 
powerfully throw n against and 
through the fabric, by means 
of Imih’ia, may be employed 
with advantage. The open 
soaper may also be used for 
g chroming, washing, and soap- 
^ ing Aniline blacks and for 
developing and soa[iing Para- 
red. etc. Pig. :J8 illustrates 
one of these machines built 
by Alessrs. Sir James Parmer 
& Hons, Ltd. It consists of six 
tanks, of which the lirst one 
may be employed for fixing 
tannic mordants with tartar 
emetic, wdiilst the second tank 
usually contains cold water, 
the third, fourth, and fifth 
tanks soap solution or hot 
water, and the sixth tank cold 
water. A levered squeezer, 
with a balanced opener, which 
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opens ont the cloth and keeps it*in the ceiitvo ot the machine, 
is provided hotw(ien tin; first and second tank, whilst draw 
rollers .are fixed hetween the cold water, the soap, and the 
liot w.ater tan^is. After leaving the last hot water tank the cloth 
passes thi'ongh another S(|uee/,or, provided with balanced opener, 
into the last cold water tank, and from here ultimately through 
a com]iound levered s()ueozor with scrim]i rails. The necessary 
steam jiipes, as well as the overflow pipes, are shown in the 
draw'ing. 

The water in the cold water tanks is kept on two levels with a 
four-gutter heater on each level. 

The manner of threading the 
cloth through the machine is 
such as to subject the cloth to the 
action ot the heaters on both 
sides. Eacdi compartment of the 
soaper is fitted with a jilug-tap 
regulated so that part of the 
liquor can he drained from the 
bottom of the tank, whilst the 
other part overllows over parti- 
tioir plates and finally through a 
gutter overllow. This arrange¬ 
ment makes it imi)ossil)le lor any 
floating matter to accumulate. 

In the soap tanks two seta of 
8-inc,h heaters ai'o inserted he¬ 
tween the folds of the cloth. The ;i!). I'’iirmcr’s Piitont lleator. 

object of this is to secure as great 

a length of cloth in the liquor as possible. The tank is divided 
hy means ol a panition plate into two compartments, .and 
when two or more tanks areT coupled together the liquor passes 
from one taidc into the next, and so on. Whilst the heaters 
are driven direct, change-speed g(!ar is uscid for the cloth in 
order to enahle both light and heavy fabrics to he treated 
in the same machine. Owing to the action of the heaters 
the weft is ke|)t straight, no creases are formed in the cloth, 
and the elasticity of the movable gutters prevents rubbing ot 
the surface of the fabric. 

The cloth may he yassed through the machine at a speed 
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varyitif! from 25 to 60 yarcls por minute. Power required, 
12 h.p. 

The Patent Heater, as used in the cold water tanks, is shown 
in Fig. 69. It consists of four eopj)er gutters soldered on stiff 
steel rod^ the ends of which are carried loose on spider wheels 
keyed on the beater shaft. The beater revolves at a great 8i)eed 
in order to cause the gutters to fly out by centrifugal force. 
When at the lowest point they partly dip into the water, they 
become filled, and when coming into contact with the cloth dis¬ 
charge the liquor with considerable force against it, and in the 
case of a thin fabric, actually through it. A perfectly uniform 



Fun 40. —Sfjneezer. 

elastic beating and flushing action is thus produced on the whole 
width of the cloth. The beaters in the hot water and soap 
tanks are of simitar construction. They are, however, usually 
smaller in diameter, and provided with three, in place of four 
gutters. * 

The bleaching operation having been completed, the cloth 
passes now in the rope form tJirough the Squeezer, illustrated 
in Fig. 40 (Mather & Platt). The luachinq is fitted with two 
bowls about 20 inches diameter by 18 inches wide, one of which is 
made of compressed cotton, the other of brass or cocoanut 
fibre. Two strands of cloth pass through^the squeezing nip 
at a time, and pressure is applied to the bowls by means of 
compound levers and weights. A troygh with guide rollers 
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is provided in front of the squeezer, through which the cloth 
passes. This trough may contain water or weak alkali 
(ammonia) in order to neutralise any traces of acid which may 
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have 1)0011 left in the clolli, or it may be charged with a “ blueing 
agent” if the white lias to he ‘‘hhied.” Eacli strand passes 
tliroiigli the inachine at a sjieed of about 200 yards jier minute. 
lAnver reipiired, (i h.p. ' 

The clntli a,fter leaving tlic sipuiezer, being still in the rope 
form, has to be. opened to its full width before it can be dyed 
or dried. T'oi'iiierly the opening out was entirely iierfoniied 
by hand. As pointed out under “ Hleaehing,” this is still 
practi.sed with certa.in kinds of fabrics. 

With the exeejition of tlie.se, the work is, however, now uni¬ 
versally performed by a ma.cliine known as Sciilrlicr, shown in 
Eig. 41 and Dig. 4‘2 (Mather A Platt). Jiefore entering the 
scutcher, the strand of cloth is run horizontally for a distance of 
about 30 to 40 feet. The cloth now meets the heater, a frame fitted 
with tubular brass bars which strike against the cloth, revolving 
in the direction oiipo.site to that in which the cloth travels. 
By means of this beating action the twist is taken out of the 
cloth. It now passes between rollers revolving in the direction 
opposite to that of the cloth, wliiidi are covered with raised 
copper spirals. The threads of these .spirals run right and left 
hand from the centre, and by means of these the cloth is still 
further oiienod out. The cloth is finally delivered over a 
draw roller directly to the drying cylinders or to the ll'akr 
Mduflle. 

A further jiortiou of the water contained in the cloth may 
be removed by ])assiiig it through a IPu/cr .l/mig/r, in which 
the cloth is evenly sipieezed. The water-mangling also 
inilueiices the finishing operations to a very considerable 
e.xteiit. Mangles consisting of from three to six bowls are 
usually eui|)loyed. Digs. 43 and 43 a illustrate a Si.r-lidirl ihuiijh' 
of kfessrs. Sir Janies Eariiier & S<'ns. In this mangle howls 
of brass and cotton are arranged alternately, and pressure is 
put on the bowls by means of compound levers. The machine 
is driven by means of a two-speed gear, the fast sjioeil being 
obtained by putting in gear the friction elutch which drives 
direct the shaft on which is keyed a spur pinion, wdiich gears 
with the spur wheel on the end of the brass driving bowl. Dor 
the slow-speed the friction clutch is disengfiged and the claw- 
clutch 2 )ut in gear. Connecting wheels are iirovided between the 
driving bowl and the brass bowl next ‘to the top, in order to 
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Figs. 43, 43a. —Six-Bo^vl Water Mangle. 
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cliniiiiato iiiiy .slipping. The cloth enters niuler iunl over the 
two hrenli-rollers, and it then ])ii,ss(!s into tlie water l)ox. This 
niay contain the necessary “ lilueing solution,” if the cloth is 
finished after ^nangling. 

T'roiu here the cloth travels to the live-har expander and 
then into the nip, and finally to the plaiting ari'angeiaent. In 
this type of inangh^ the cloth may also he threaded in snch 
a manner as to allow “ cluiHiiui," nc., jiassing a numher of layers 
of cloth through tlu; nips at the same time. The cloth, in jjiace 
of passing through the jdaiha-, is taken from the to]) nip round 
a s|ieci!il (hying cylinder, thi'ongh the separating bars down to 
an adjustable rolh'r, and then over the scilmp-rail into the nip. 
'This operation is re])eated until the necessary numher of laps 
have been obtained. The cloth is finally hatched agiiinst the 
second cotton howl. The two toj) brass howls may he heated by 
steam. The cloth jaissiis thi'ongh the Wider mangle id a sjaied 
of iihiuit HO viii'ds pel'Jiiinnte, and the power reejuired to drive 
the machine is 20 h.p. 


Duyinu of Co'I'ton Ihiicjinoojis. 

Alter water-mangling the cloth is I'oady for dyeing, finishing, 
or drying. 

The numher of cylinders em]iloyed for drying the cloth varies. 
Ereijuently as many as thirty cylinders are used. 'The cloth 
is pas.sed through the l>ri/iiiii Macliim- in such a manner that its 
two sides come alternately into contact with the surfaces of the 
cylinders. 'The cylinders may he arnuiged either in vertical stacks, 
or they may he placed hori/.ontidly. The former arrangement 
reijuires less Hoor-space, hut the latter is more convenient to 
work, because the cloth can, he under observation practically 
during the whole of the time. T’ig. 44 illustrates a Verlkul 
Bn/iiii/ Machine, with sixteen cylinders, arranged in two 
stacks of eight cylinders each, built by Sir James Farmer & 
Sons. • 

'The frames are made hollow with the necessary arrangements 
for carrying the drying (ylinder stands, brackets, etc. The 
drying cylinders are usually made of cop])or, hut if the initial 
co.st is a serious consideration they may he made of tinned iron. 
The cylinders are provided with air valves in order to prevent 
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the possibility of collapse aud with internal buckets, by means 
of which the condensed water can be completely removed. 
In the early tyjies of machines the bodies of the cylinders 
had joints across the face. The earliest metho'd of jointing 
consisledjn dovetailing the .sheet of copper together and brazing 
with brass spelter. The s()elter used is harder and more brittle 
than the copper sheet, and consequently whilst the brazed seam 
is being liled the corners are a])t to be broken. Thus a leak¬ 
age may be caused, which although only slight and hardly 



noticeable, may result in considerable damage being done to 
the cloth. 

The same disadvantages a])ply to the riveted seam, and in 
addition it has another serious drawback in that the seam is 
thicker than the remainder of the body of the cylinder. The 
cloth is, therefore, unevenly dried, and this may give ti'ouble 
when drying dyed goods. These dilliculties are overcome by 
making the di'ying cylinders out of seamless copper shells. 
Such cylinders can be worked, at higher pressures with very 
little risk. • 

The steam is admitted into the vortical hollow framing of the 
machine, and it then passes through the drying cylinder stands 
into the cylinders. The condensed water i*i delivered into the 
hollow framing on the opposite side, wdiich is connected to a 
steam trap. 
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The cylinders are driven by m&iiB of fast and loose pulleys, 
the drive passing along the driving shaft to the spur pinion 
at its end. This drives a larger spur wheel which in its turn 
engages with, the spur wheel on tho first cylinder of each 
stack, from which the other cylinders are driven. Tho usual 
working pressure of drying cylinders is from 10 tb 15 lbs. 
per s(piare inch. ' With this pressiu'e a' drying cylinder of 
22 inches in diameter is capable of drying about 8 yards of 
cloth per minute. The machine shown in Eig. 44 is capable of 
drying about 48 yards of cloth per minute, and it requires 
6 h.p. to drive it. 

A Iforizoiital Dri/i.iig Machine, with twonty-ono cylinders, is 
shown in Pig. 4.5. The construction of tho machine is pi'actically 
the same as that of tho vertical typo. The machine is driven 


MHole 



Pui. 40.— Drying (’yliiidcr Stainl with Orny’K Patent Sjiring Packing 


in two places. On the end of the driving shaft is a B))ur pinion, 
which drives the front half of the machine, a longitudinal shaft 
receiving its motion by means of bevel wheels from the driving 
shaft and transmitting the power through another pair of bevel 
wheels to a short driving shaft, which carries a spur lunion. 
This pinion gears with one of the spur wheels on tho drying 
cylinders, and so drives the back half of the machine. On the 
machine shown tho cloth can be dried at a speed of 68 yards per 
minute. Power re(piired, 7 h.p. 

It will perhaps be of interest to explain the principle of the 
dryiiiij cyhndee ntand or d(dl head, illustrated in I’ig. 40, in which 
Gray’s Patent Spriuy Paekimj is employed, which constitutes a 
considerable improvement over the older methods of packing. 

The steam enters into the steam chamber from below, 
immediately at the end of the drying cylinder nozzle, from 

B.D. ’ K 
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where it passes along the central hole in the nozzle into the 
cylinder. Loss of steam is prevented by means of the spring 
keeping the cage always up to the jtacking. 

A modern drying machine, the Cell Jh'yer, is illustrated in 
Eig. 47 (Messrs. Samuel Walker & Sons, Ltd.). 

In 2 )lace of the drying cylinders stationary steam chests {ecus') 
are employed in this machine, over which the cloth passes at 
a raj)id rate. Steam of np to 40 lbs. ])ressure i)cr square inch 
may be introduced into the “cells.” The cloth may be run 
through the dryer at a speed of ’200 yards per minute. The 
machine seems to give satisfactory results, particularly when 
omiiloyed for the drying of bleached goods. 

Drying of the fabrics by means of cylinders, as described, 
does not always give the desired result, because the fibres 
lose their elasticity, the cloth always shrinks more or 
less in width, the threads become flattened, and the charac¬ 
teristic structure of the fabric often suffers. In order to 
overcome these difficulties the cloth is dried in a stretched 
condition by means of hot air. Eor this purpose Slenteriiiji 
Machines of considerable length are emi)loyed. 

A lliijlt-Sjiecd Starchiiiy and Steiilciiiiy Uaniic irith Jiii/iliiii 
Motion for Elastic Finishes is shown in Eig. 48 (Mather & I’latt, 
Ltd.). The range comiirises a mangle, the trough of which 
contains the staicii or other filling or softening material. After 
ira[)regnation the excess of material is squeezed out by means of 
two bowls of 8 niches to !1 inches diameter, one of which is made 
of brass, the other of rubber or of sycamore (20 inches diameter). 
Erom the mangle the cloth 2 )asscs ofi to a six- or eight-cylinder 
drying machine, on which it is partially dried before passing 
on to the stenteriug machine. Between the drying cylinders 
and the stontering machine is a compensating apparatus A, by 
means of which an oven tension is ke 2 )t on the cloth. In 
machines in which the mangle and the drying cylinders are 
driven from separate electric motors, or by a separate steam 
engine, the sliding roller actuates the steaiu-supply valve of 
the engine or the 82 )eed-regulating switch of the motor. The 
cloth passes now to the point B, at wliich it enters the stenter, 
the clips of which automatically grip the clotlj at the selvedges, 
gradually stretching it out to the width required. The stenter 
is usually about 1)0 feet long between the^ centres of the chain 
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wheels. Daring the passage of the cloth over the stenter air 
i.s blown against it by means of a jrowerful blowing fan through 
adjustable mouthpieces placed both above and below the cloth. 
The air is heated by means of a high-pressure multitubular 
beater with 2,800 square feet of heating surface. The stenter 
is housed in a wooden enclosure, and the fan draws the air 
partly from outside at C and partly from the delivery end of 
the enclosure at D. Thus by re-using the hot air, which 
contains only a small amount of moistuie, coiisidcrablo economy 
in working the range is obtained. The moist air is expelled 
at the entering end at E, and in order to prevent it from 
mixing with the dry air at the delivery end of the stenter, a 




l^ms. 40, 40 a. Miitlibv-l'liitt Stenter Clip. 

partition is placed across the chamber near the middle of the 
stenter. 

The stenter is also provided with an arrangement for 
straightening the weft thrftids, and further, with jui'iiiiii motion 
for the production of “ oUistie ” or “ batist ” finishes. 

The cloth is ultimately automatically released from the stenter 
clips, and it may tinahy be conducted over a drying cylinder 
in order to complete the (drying of the selvedges. It is then 
either plaited down or batched. The plan shows the fan and 
the heater in a pit directly underneath the stenter, but, if more 
convenient, they umy be placed either on one side or at the end 
of tho machine. The fan delivers from 20,000 to 25,000 cubic 
feet of air per minute, and it requires a power of 20 h.p. The 
heater is 5 feet in dijimeter by 12 feet long, and works at pressures 
up to 60 lbs. per square inch. Sateens of average weight may 
be dried at a speed o^ about 100 yards per minute, but when 
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jigginj), at 40 to 60 yards per minute. Power required to drive: 
the range, 18 h.p.; the jigging motion, 4 h.p. 

Figs. 49 and 49a illustrate the Mather-Platt StenUv Clip, which 
is of interest on account of its simplicity of construction and 
accuracy of work. In Fig. 49 the clip is shown in the position 
when the cloth enters. The pulley B resting on the cloth, 
the hinged tongue A cannot yet grip it. As the chains 
gradually diverge the cloth is drawn more and more out of 
the clip until the selvedges pass from underneath the 
pulley B, which now falls into a slot in the clip plate. T^he 
clip then falls on to the cloth and holds it securely, as shown 
in Fig. 49a. The clips are released at the delivery end of the 
stenter by a simple cam. 

Fig. 50 shows the plan of a Small Bleach Works for cotton 
piecegoods, prepared by Messrs. Sir -lames Parmer & Sons. 

The Bleaching of Linen. 

Compared with cotton, the flax fibre contains a much larger 
amount of impurities, consisting chiefly of peclic substances, 
soluble in caustic soda. Linen is also more readily attacked by 
boiling and bleaching agents, and the bleaching process has, 
therefore, to be considerably prolonged. 

The earliest method of bleaching is the (jrassinp, i.e., exposing 
the material in the fields to the action of air, light and moisture. 

Bleaching without bleaching powder, by means of grassing alone, 
is now, however, rarely practised, though the material is usually 
exposed in the fields for short periods during the bleaching 
process. 

The old method of bleaching consists of about twenty-five dif¬ 
ferent operations. The material is first treated four times with 
soda lye and exposed in the fields after each treatment. Water 
is usually sprayed on the linen, from time to time, during grass¬ 
ing. In some places, however, H is not watered but allowed to 
become dry. 

The first of the four treatments is carried out with a very weak lye 
and at a low temperature. A stronger lye is used and the tempera¬ 
ture is gradually raised for each subsequent treatment. The 
fourth boivkiiKj with lye is followed by souring with sulphuric 
acid for 12 hours, and washing. The goods are now bowked for 
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the fifth time with lioiling soda'lyc for iihoet 8 Iioiirs. After this 
follow grassing, howkiiig, grassing, souring, washing, howliing, 
grassing, souring, washing. The goods are now howkod for the 
eighth time and finally washed. a 

The so-called hroicii ITollmiil is usually obtained by treating 
the linen ])ioces with a warm solution of stannous or titanous 
chloride with the addition of sulphuric acid. As stated below, the 
greatest care must ho exercised in finally washing the linen 
absolutely free from acid. 

Jileachinii of TAnen Yarn. 

A “full bleach ” is not always required in the case of linen yarns. 
It is in some eases sufficient to boil the yarn in caustic soda lye, 
to wash and to sour with sul])huric acid. It should be pointed 
out that the washing after the souring of linen should he, very 
thorough. The linen fibre seems to retain the acid much more 
strongly than the cotton fibre. In many cases it has been 
found by far the safest method to pass the linen after washing 
with water through hot water containing a small quantity of 
ammonia. 

The different grades of bleaching linen yarn are : Half white 
or cream, three-quarters white, anAfiill white. 

Linen yarns lose from 10 to HO per cent, in weight during 
bleaching. 

A good white may be obtained iiccording to the following 
method:— 

1. Boilincj.- Boil with 10 per cent, of soda ash for 6 to 8 hours, 
or better with soda containing 20 ])er cent, of caustic soda. Euu 
off the lye, and wash, first with hot and then with cold water. 

2. Chemieking.—Itecl the yarn for about 1 hour in bleaching 
powder solution at i° Tw. The operation of reeling is applied to 
linen yarn only. The machine co'hsists of a shallow stone 
trough. The hanks are placed on square wooden rods, which are 
then placed upon the framework above the reeling trough. 
Each of the wooden reels is provided with a, toothed wheel by 
means of which the reels are slowly turned. Provision is made 
for reversing the reels. A small portion of the hank only is 
immersed in the bleaching solution whilst the remainder is exposed 
to the air. The bleaching is considerably accelerated by the 
action of the carbonic acid in liberating hypoehlorous acid. 
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3. Wmliiiifi.- Tito yam is ninv waslied, nsiially Ity liaiid, or, 
ill Iarf;o works, in wasliiiif; iiiiichiiios. 

4. iSdiiriji//. -Tlio yarn is sU!o[K;d for about 1 lioiir in siil- 
jihuric acid, J’’ Tw. 

5. W<i.iltiii(i. 

0. lloiliiiji Boil for 2 to 3 hoiira with 2 to 4 

por cent, of soda ash. 

7. UVis/ibn/. 

8 . I!(‘rliiiii in bleachiiifi; powder solution (as in 2). 

9. ii'iixliiiif/. 

10. with suljilniric acid to L' Tw. The yiirn should 
now ho a lidlf irhilc. It is finally tIiorouf;hIy washed and dried. 

If a llinr-qiKirU n irhilr is required the yarn is not dried after 
wastiiiip, lint boiled apiiin as in G. ft is then grassed for about 
a week, and after this steeped in a bleaching ]i!ivvder solution (the 
d/p) of about -j" Tw , after which it is again washed, soured and 
Wiished. 

Eor the |)urpose of obtaining a full irliiti’, these operations are 
re[ieated once or twice. The bleaching powder solutions used for 
the second and third/fi'p are usually much weaker than tho.se used 
in the first dip, and correspondingly less soda ash is enijdoyed in 
mdd’nuj. The time id' prd.xxiiit) between the O[)eration.s dejieiuls 
very much u|K)n the weather. 

Linen yarn used in the manufacture of fine fabrics should 
always he hoihid with soda before weaving. 

Jlh’nrhi.}iii of Linen Pieeegoods. 

The following method, practiced in the North of Ireland, for 
bleaching linen pieces is given in ,1 Manual of 1 hieing, ]). 129. 

The pieces a,re first thread-marked with Turkey-red thread, 
sewn together end to -ml, run through lime-water so as to take 
up 5 to 12 ])er cent. Caii, and are then hoiled for 8 to 12 
hours in low-pressure kiers. After liming they are washed in 
a rope-washing machine. The pieces are now separated and made 
up into bundles, and remain so through all the subsequent pro- 
ces.ses; very light ])ieces are bleached throughout in the rope 
form. The goods are now washed in tmuh-milU, similar in con¬ 
struction to the ivaxh-xtoeks used for cotton yarn, allowed to 
drain, and soure/f in hydrochloric acid at li° to 2“ Tw. overnight, 
after which they are taken out, allowed to drain and again mill- 
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washed. Next follow the lye-hoils, which are also effected in 
low-pressure kiers ; accordinp; to the quality of the cloth, two to 
six boils are given for 6 to 10 hours each, using a mixture of 
1 part caustic soda and 3 parts soda ash at strengths varying 
from 6° to 4° Tw. In winter the lyes are taken slightly stronger 
than in summer. At certain stages between the boils the goods 
are (/rasscd for two days, and in some cases r-ubhed. 

With very closely-woven cloth they are frequently soured in 
sulpluiric acid before the last boil. As a general rule light goods 
require two to three boils, medium goods three boils, and lieavier 
and closely woven goods four to six boils, according to the time 
of the year. 

After tlie lye-boils the goods are alternately treated with 
hypochlorite of soda and weak soda-lwils for throe to five times, 
until suftieiontly light in colour. Each of these series constitutes 
a tarn or round. 

During these latter stages the cloth also undergoes the process 
of iirassinn between each turn, and in some cases rubhiwj before 
the last soda-boil. 

The cloth is then steeped in large vats or laeves {dipping or 
chemickmg) in very weak hypochlorite of soda, varying from 

per cent, chlorine for first dip to per cent, chlorine for last 
dip. After each dip the goods are soured in sulphuric acid 
varying from to 1° Tw., and they are ultimately drawn by hand, 
allowed to drain, and mill-washed. 

The lye-boils after the first dip are known as scalds ; they are 
carried out in the same kiers as the lye-boils, but only for 3 
to 4 hours, the strength of the lye being progressively weaker 
(from 3° to Tw., for last scald). From time to time the 
goods are turn-hanked i.c., each piece is re-hanked into a fresh 
bundle, so as to ensure every part of the web being treated equally. 

The rubbing has for its object the rdhioval of small black specks, 
called spriU, and is carried out by means of a special machine 
consisting of two or three pairs of heavy corrugated rubbing 
boards of which the lower ones are rigid whilst the upper ones 
receive a to-and-fro motion lengthwise. The pieces are usually 
first steeped into a strong soap solution and then passed length¬ 
ways between the rubbing boards. 

A number of other processes have been suggested for bleaching 
of linen but the one described above is sti(l chiefly used. 
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A process patented by C. E. Cross and G. A. Parkos * practically 
consists of steaming the goods in place of the ordinary boiling. 

The goods are impregnated in the open width with a solution, 
at 85° to 105°«F., containing 1| lbs. soft soap, 14 lbs. silicate of 
soda (specific gravity 1’4), 1| lbs. caustic soda, 1| lbs. mineral 
oil of high boiling point, 10 gallons of water. 

The goods are batched in a chamber containing steam at 
atmospheric pressure. The batch is then steamed with dry steam 
for 1 to 4 hours at a pressure of 4 lbs., and finally boiled under 
pressure with soda or sodium silicate and washed. The material 
is now ready for the first (Up. 

Jardin patented the application of nitric acid, E. Tabari the 
use of nitrous acid in the nascent state, C. A. Martin the addition 
of oil of turpentine to the soda lye, and Do Keukelaere, sodium 
sulphide for treating the linen fibres. Siemens and Halske and 
0. Keferstein suggested the application of ozonised air in place 
of the grassing of linen. Potassium permanganate and hydrogen, 
or sodimii peroxide, may also bo used as bleaching agents. 

The Bleaching of Hemp. 

Hemp is rarely bleached. The methods given for bleaching of 
linen may be apj)lied to hemp. A special method given in 
Das Farben and Bleichen der TextUfascm, by Dr. J. Herzfeld, 
consists in steeping hemp threads in a solution of 10 lbs. of 
sodium silicate (72° Tw.), in 50 gallons of water for | hour. 
The hemp is then boiled in water, rinsed, steeped for 24 hours 
in a solution of 10 lbs. of bleaching powder in 150 gallons of 
water, hydroextracted, soured in hydrochloric acid (O'l per cent, 
solution), washed, and finally treated in a J per cent, to 1 per 
cent, solution of sodium thiosulphate. P'or a full bleach the 
operations should be repeated and if necessary a grassing given 
between. 

The Bleaching of Jute. 

Jute cannot be bleached to a perfect white; the half-bleached 
fibre is of a yellowish, whilst a fully-bleached material is of a 
light cream colour. 

The jute fibre is more readily attacked by alkalies and acids 
than other vegetable fibres. 

* Journ, Soc, Dy^s and Colourists, XVII., p. 38, 1901. 
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Prom a l)loacbing liquor which is too strong, or which contain 
free hypochlorous acid, the jute fibre alisorbs clilorine,'/.r., i 
becomes chloriimti'd and as a result weakened. This is especiall; 
the case if the jute has to be steamed afterwards^ 

Sodium hypochlorite may be used with advantage in jilace o 
bleaching powder. 

The following methods of bleaching jute yarn, as carried out ii 
the Dundee district, are given in A Manual af Ihieimj. 

The hanks are sorted into bundles of from (> to 8 cwts. 
suspended on wooden rods, and immersiid in a tank eontaiuin, 
water at 80" to 100" F., with the addition of 120 gallons of a bleach 
ing powder solution at 8' Tw. 

'I'he yarn should be entirely immersed in the liijuor am 
moved from time to time. Aftei' the hanks have been immei'sed fo 
about 1 hour, the liquor is run off, the hanks are allowed to draii 
and they are then washed, and soured for \ to I hour in anothe 
tank, with the addition of 1 gallon of sul[diuric acid. 111" Tw. 

The hanks are finally well washed in water. 

The result will bo a half hlcach; for a full bleach tin 
material is immersed a. second time in bleaching powde: 
solution, using 80 gallons, without previous souring. 

Another method consists in making the yarn into bundles o 
about 10 cwts., which are usually treated in three tanks. Th( 
first tank contains bleaching powder, 1.5 to 20 per cent, (cal 
culated on the weight of material), the second 10 to 15 pei 
cent., and the third 5 to 10 per cent.; the yarn is allowed tc 
remain in each tank 1 to ;( of an hour at a temperature of 120" P 
It is then washed and soured for J hour with sulphuric acid a1 
1" Tw.; finally washed and dried. 

A. Busch, Mittheilunrien (leu k.k. tecluiohniw-hcii Gewerhe- 
Mimeums, Wien, 1900, recommends the following method ol 
bleaching jute ;— * 

1. Steeping of the jute in lukewarm water overnight. 

2. Washing. 

8 . Boiling for J hour in a solution of sodj ash, 5 lbs. per IOC 
gallons. Wringing, washing. 

4. Steeping for 10 hours in a solution of bleaching powder, 
at Tw. Wring evenly. 

5. Souring, | hour to 1 hour, steeping in hydrochloric acid 

Tw. Wringing and washing. 
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6 . Steftpinp; for 1 lioiir in a solntion of |)otaasinm perman¬ 
ganate. (2J ll)s. per 100 gallons of water). Wi'iiiging ami 
washing. 

7. Steeping^ for | hour in a solution of sodium liisulphito 
(8 gallons of bisulphite at 72" Tw., per 100 gallons). Thorough 
washing. 

8 . Blueing with Methylene Blue, Methyl Violet, Water Blue, 
ritramarine, etc. 

In order to obtain a softer feel the jute is finally soaped for ten 
minutes in a warm solution contiuning 5 lbs. of soap per 100 
gallons of water. The soaping and blueing may be carried out 
in the same bath. 

Cross and Bevan’s method of bleaching jute pieces is carried out 
in the following manner :— 

1. The jiieces arc treated for 2 hours, at 100" P., in a solu¬ 
tion containing 5 lbs. of sodium silicate per 100 gallons. 

2. They are then treated for 2 to 2^ hours with a solution 
of sodium hypochlorite containing 0'7 to 1 per cent, of available 
chlorine. 

3. This is followed by a treatment with hydrochloric acid, 

Tw., to which a small amount of sulphurous acid has been 

added. After this, the goods are well washed and dried. 

Another method, which has been suggested foi' bleaching jute, 
consists in treating the material first with caustic soda and then 
exposing it to the action of chlorine gas. After the chlorination 
the goods are finally treated with caustic soda lye, and washed. 

The Bleaching or Ciiinagbass (Ramie). 

The (Ihinngrass fibre is more readily attacked by bleaching 
agents than the cotton fibred hut it is more resistant than the 
linen fibre. 

The material is usually boiled with caustic soda, and bleached 
with sodium hypochlorite, lUce cotton. 

A jirocess has been patented by Macivor and Chester (Engl. 
Pat. No. 10,424), in which the material is boiled with a solution 
of borax, to which is added soap, mineral oil and oil of turpen¬ 
tine, then treated with potassium permanganate and hydrogen 
peroxide, and, finally, with a solution of sodium bisulphite. 
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The Bleaching op Aetipicial Silk. 

Artificial silks, esjiecially those produced from solutions of 
cellulose in ammoniacal cupric oxide, in the manufacture of 
which highly bleached cotton has been used, itsually do not 
require any further bleaching. 

The material being very weak in the wet state, has to he 
handled with the greatest care. Whenever possible it is best to 
steep the silk in the bleaching solution, in order to avoid much 
handling. In bleaching woven goods care must he taken to 
prevent any damage being done by the squeezing rollers. 

Sodium hypochlorite solution should he used in place of 
bleaching pow'der. 
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MERCERISING 

Mekcerising or “Lustreing” of cotton consists in impregnating 
the fibres with concentrated caustic soda lye, either with or 
without the application of tension, and in stretching the material 
before and during the removal of the soda by means of washing. 

John Mercer, according to Life and Labours of John 
Mercer, by Parnell, Longmans, Green & Co., noticed, in 1844, 
that cotton fibres when immersed in concentrated soda lye 
became transparent, that they swelled, and that a considerable 
shrinkage took place. He also found that the soda could be 
completely removed by washing with water, that the fibres again 
became more or less opaque, and that they possessed an increased 
affinity for a number of dyestuffs. Mercer termed cotton which 
had been treated in this manner “ fulled cotton.” J. Huhner* 
drew attention to the fact that J. Persoz, in his Traite de 
I’lmprcssim, published in 1846, describes a method of dyeing 
manganese bronze, practised in France, in which caustic soda lye 
of 35° Tw. is used, and that this strength was considered necessary 
in order to produce contraction, or shrinkage of the fabric. 

It seems, therefore, that the action of caustic soda lye upon 
cotton, as far as the shrinkage is concerned, was known before 
Mercer made his discovery. A patent for the process was 
airplied for and granted to Mercer in 1850. Mercer also ajjplied 
his process to the ” crin.ping ” of cotton fabrics. 

Gladstone, in 1850, stated that a definite compound was formed 
between cellulose and caustic soda, i.c., (CcJIioOf)^ NaOlI (soda 
cellulose), which readily decomposed with water. W. Vieweg ^ and 
Lindemaim came t^ similar conclusions, whilst J. Hiihner and P. 
Teltscher ^ have shown that the existence of a definite compound 
is doubtful, and that the amount of soda held by the cellulose, 

' Journ, 3oc. Jh/trs and (hloiiriats, XXVII., p. 126, 1911. 

“ Her. d. Deutseli. Chem. Oes., 40 , 3876,1907, and 41 , 3269,1908. 

* Journ, iS'w, Vhem. Jnd.. XXVIII., pp. 611 644, 1909. 
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which eaiiDot be removed by extraction with absolute alcohol, is 
much smaller than that found l)y Gladstone and the other 
investigators. They also found that the amount of soda absorbed 
by cotton from soda lyes of different strengths corresponds with 
the shriiikage and the colour absorption. 0. Miller' considers 
the process one of absorption. 

Mercer had already observed, and other investigators have 
also shown, that mercerised cellulose in the air-dry condition 
contains more water than ordinary cellulose. 

According to S. H. Higgins,the amount of moisture in 
mercerised cellulose increases with the strength of soda lye 
used in mercerising. It has been suggested by Cross and Bevan, 
and by others, that a hi/ilrateil cAUiloxe is the result of mer- 
cerisation. C. G. Bchwalbe^ and H. Ost and F. Westhoff^ have, 
however, not been able to confirm that mercerised cellulose 
actually contains chemically combined water. 

As further support of the correctness of this view, it might be 
pointed out that the excess of water contained in mercerised cellu¬ 
lose cannot only be removed, and as a result the dyeing property 
changed, by drying,^ but also by applying heavy pressure to the 
fabric after mercerisation and whilst in a w^et state,® by extraction 
with absolute alcohol ’ and by keeping the mercerised cotton tor a 
long period in a dessicator containing either calcium chloride** 
or phosphorus pento.xide. 

In 188!) H. A. Lowe “ discovered that cotton when uiercerised 
under tension and freed from soda, whilst still in the stretched 
condition, assumes a silk-like lustre. The invention was, how¬ 
ever, not appreciated at the time, and Lowe allowed his patent 
rights to lapse. 

In 18!)5, Thomas and Prevost discovered a method for pro¬ 
ducing a permanent lustre on cotton which was found to 

■ J!er, (1. Deutsch, ('linn. (Ics., 41, 4297, 1909. 

“ Jmirn. Sor. dliem. Iml., XXVIII., p. 1S8, 1909. 

“ '/.cituhr. fiir amjniK ('Item. 20, 217i, 1907. 

‘ (.'Item. Zeit. 33, 197, 1909. . 

' J. F. Popley, Jonrn. Hoc. Dtjm nml VolottrMs, XXIV., p. 72, 1908. 

“ J. Iliibiior, Eiif;!. Pat., No. 12,15o. 

’ J. Iliibner and F. Teltschor, Jour. Hoc. Cliciti. Tnd., XXVIII., pp. 041 - 
674, 1909. 

" 0. Miller, Her. d. DeuMt. (Ihcm. Oes., 1911, 5, 7l?8. 

® English Patent, No. 20,314. 

‘0 German Patent, No. 8 j,,i04. 
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be ideiitieii,! witli Lowe’s putent. This patent was attacked 
in various countries and ultiinatelv annulled. 

A considerable number of ])atents were taken out at the 
time' with tbejntention of protecting mercerising agents, other 
than caustic soda, and suggesting addilions to the mercerising 
bath, in ordfU' to prevent sbrinkage of the fibres. The fact 
that the long-stapled Egy|)lian and Sea-Island cottons gave a 
better lustre than the short-stapled varieties, was also made the 
subject of a patent. Nearly afl these jiatents were, however, 
allowed to lajise. 

Mercer had already noticed that effects similar to those 
produced liy c,a,usti(; soda could be obtained by employing 
sulphuric acid, zinc-chloride and phosphoric acid. 

E. KnecbL' found that nitric acid of SI!" to 84“ Tw. had a 
similar action, and J. Ilnbner and W. J. J’ope" discovered that 
saturated solutions of iodides, and particularly ol ])otasBium, and 
bariuiu-mercin'ic iodide also ju’oduced slniukage and increased 
affinity of the cotton for the substantive colouring matters. 
Tb.e action of barium-mercuric iodide was found to be nearly as 
powerful as that of concentrated caustic soda lye. 

Mercer already states in his ])atent that caustic soda lye of as 
low a sli'engtli as 20“ 'J'w. exerts a distinct effect on cotton. 
Hubnor and I’ope' made cansful observations as regards the 
dyeing pro])erties and the shrinkage of cotton treated with 
caustic soda lyes of different strengths, and they found that 
treatment with a lye of as low as 1“ Tw'. already had a considerable 
effect in increasing the affinity of cotton for colouring matters 
and in producing a certain degree of shriidcage. Both the 
affinity of cotton for the direct dyeing dyestuffs and the 
shrinkage increase fairly uniformly u]) to about 18“ to 20“ Tw., 
but at 20“ T'v. they iiwrease with the concentration at a far 
more rapid rate than before* and the greatest shrinkage effect 
is obtained when soda lye of about 4.5“ Tw. is used, whilst if 
the strength of the soda lye i,s increased above 45° Tw. the 
shrinkage decreases. 

The results find an important practical application, because if 


' /SVf (inrdniT, Iht MmTnmliuu ilvr llauihivo/le. 

“ Joiirn. S<H-. und i'olourUU, XIL, J>. SU, 18JK). 

dourn. Sof. Vlif'm. hid., Vol. XXJl., pp. 70—77, 1903. 

* Jvuni. i^oc. (ditni. Jud.y Vol. XXIIX., pp. 404—411, 1904. 
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Boda of a higher degree of concentration, say 60° to 70° Tw. is 
used, less shrinkage takes place during the actual impregnation, 
but, on washing afterwards with water, the yarn or fabric tends 
to undergo a further and considerable contrac^tiou; with the 
higher concentrations of soda, therefore, the greatest strain is 
exerted bn the arms of the yarn mercerising machine or on the 
clips of the stenter during the early stages of washing with 
water. There is thus in this case a certain tendency for the 
yarn to tear or for the cloth to rip, which would be avoided 
if a more dilute soda had been employed. 

It had been generally assumed that in order to produce lustre 
on cotton fibres by niercerisation two factors, i.e., shrinking 
and swelling of the fibres, are necessary^ Hubner and Pope' 
were the first to observe that concentrated soda lyes in addition 
produce untwisting of the naturally twisted ribbon-like fibre. 
They further observed that the natural twist of the fibre does 
not always run in the same direction, but that the same fibre 
is generally twisted in parts to the right and in parts to the 
left, several changes in the direction of twist being noticeable 
throughout the length of a single fibre. 

This change of twist is of great importance in the production 
of lustre during niercerisation. 

It should further be pointed out that up to a concentration 
of about 40° Tw. the swelling action of the soda follows the 
untwisting, whilst at concentrations greater than 40° Tw. the 
reverse is the case, the untwisting following the swelling. Since 
the concentration of about 40° Tw. is the lowest at which an 
effective mercerisation for practical purposes can be effected, it 
follows that the production of a lustre on cotton is necessarily 
connected with the action of soda of such concentration as 
causes the untwisting of the fibre to take place, either after 
the swelling is at an end, or simultaneously with the occurrence 
of the swelling. Confirmation of this view was obtained by 
investigating microscopically the action of hot caustic soda 
solutions on the fibre, because it is well known that hot soda 
is not nearly so effective a mercerising agent as is the same 
concentration of soda in the cold. It was found that at high 
temperatures the fibres began to untwist rapidly immediately 
they come into contact with the hot soda, and that after this 
‘ Journ. 8oc. Chan, hid., Vol. XXllI., pp, 404—411, 1904. 
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untwiMting is at an end tlie swelling effect sets in, but not until 
the whole of the uncoiling is finished. 

The lustrous appearance of cotton mercerised under tension 
has been ascribed to the fibres having been subjected to tension 
whilst still elastic, and that they present the appearance of “ a 
smooth tube.”' The true reason of the gloss produced in 
inercei'ising may, however, be found in the following explanation. 
On impregnation with caustic soda lye in a alretehed condition, 
the fibre is seen first to straighten itself and then to swell. After 
it has become rounded, gelatinous and swollen, the untwisting 
begins to set in. If the fibre is held at the two ends, one part of 
the fibre is seen to become twisted, owing to the untwisting of 
some other part of the stretched fibre; later, another part is 
seen to twist, perhaps in the reverse direction to the first, owing 
to some other part of the fibre giving up its natural twist. This 
kind of action goes on until the original and natural twist of the 
fibre has hecomo more or less replaced by the second kind of 
twist produced by the previous unwinding. The fibre mercerised 
under tension thus lu'csents the appearance of a straight 
rod on which a scries of jiioees of corkscrew-like windings are 
visible; the original creased or folded ribbon which constitutes 
the raw cotton fibre becomes converted into a straight rod of 
nearly circular cross-section, whi^di civrios on its sui'face, however, 
a series of spiral elevations; at the same time the fibre and the 
surfaces of the raised ridges ai’S perfectly smooth ; the rounded 
surfaces of the smooth ridges reflect the light which falls on 
them from any directiof), and it is to the presence of these ridges, 
which are absent in the original fibre or in the fibre mercerised 
loose, that the increased lustre of cotton yarn mercerised in the 
stretched condition is due. This is clearly seen if a mass of 
fibres which have been mercerised under tension is examined 
under a low magnification, in reflected light. The lustre or 
sheen of the whole mass of fibres is not due to reflection of 
the light from the whole or a considerable part of the length 
of the individual fibres, but is due to reflection from a number 
of points on each fibre, that is, to reflection from the sides of the 
ridges lying spirally on the surface of the fibre. 

In accordance witlj the results set forth, maximum lustre can, 
therefore, only be produced if the mercerising agent is able 
’ Laugo, Mdrbtrzeituuy, 1898, p. 197. 
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to produce in a high degree swelling, shrinking and untwisting 
of the fibres. 

It has been found that additions made to the soda lye, such 
as water-glass ^ or glycerine,'* retard the swelling and the 
shrinking of the fibres, and that the lustre obtained is, there¬ 
fore, inferior to that produced by pure caustic soda lye. 
Sulphuric acid acts similarly to caustic soda, but cannot be 
used in practice. Still less lustre is produced by nitric acid, 
sodium sulphide, and hydrochloric acid, which agents produce 
strong untwisting but little swelling and shrinking. Practically 
no lustre is produced by barium-mercuric iodide, which produces 
strong swelling and shrinking but does not untwist the fibres. 

It has also been shown that when, as suggested by Vieweg,* 
salt is added to the caustic soda used in mercerising, the action 
of the soda is retarded and maximum lustre cannot bo 
obtained. 

The dyeing properties of mercerised cellulose have been studied 
by Justin Muller,^ W. P. Dreaper, W. Schaposchiiikoff, and W. 
Minajeff,'"’ and by 11. Haller.’ The latter attributes the increased 
affinity of mercerised cotton for dyestuffs partly to the fact that 
the cutinised layer which protects the fibres is removed by the 
caustic soda lye, and that the pure cellulose thus produced is 
capable of taking up colouring matters more readily. 

In order to obtain uniform results in mercerising, it is of the 
utmost importance to employ the soda lye at a certain strength 
and temperature. 

Special refrigerating plants have been installed in many works 
in order to enable the soda to be used at low temperatures. 
Excellent results are obtained by this method, but uniformity of 
temperature is of much greater importance than the application 
of the lye at a very low temperature. 

The time required for the caustic soda to penetrate and to 
completely mercerise the fibres varies considerably with different 

’ Meister, Lucius and Briining. 

Parbenfabriken vorm., F. Bayer & Co. 

' J. Hubner, Joum. Hoc. (Jhm. Ind., XXTIII., 228, 1909. 

* Her. d. VeaUch. ('hem. (les., 1908, 3269. 

Xeitsehr.f, Farhea und. Textilchemief 3, 251, 252, 332, 1903. 

* Zeitschr.f. Farbeii uml Textilchemie, 4 , 81—84,“ 1905; 15 , 233—237, 16 , 
262—2/54, 19 , .309—314,1907. 

’ Zeitschr. f, Farien und Textilchemie, 8 , 126—128, 1907. 
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qualities of material; from J to 1 minute being in most eases 
sufficient. 

The PnACTicB of Meucerisino. 

The best reailts, as regards lustre, arc obtained on the long- 
stapled Egyptian and Sea Island cottons, but satisfactory results can 
also be obtained on coml)ed American cottons. In order to produce 
a high lustre it is necessary to employ doubled yarns. Tire twist 
in single yarns, even if they have been spun from long-stapled 
cotton, is not sufficiently strong to prevent shrinkage of the 
fibres. In mercerising cotton 
fabrics the _ best results are 
obtained on face cloths, such 
as mteens, or Italian litiimjs. 

It has been shown by ,T. 

Ilubner ^ that the structure of 
the fabric is considerably 
changed during mercerisation 
(Fig. lil). Both the warp and 
the weft threads become con¬ 
tracted, the fibres are more 
closely packed, and as a result 
of this the fabric becomes 
thinner, the interstices between 
the threads are larger, the warp 
threads are much more clearly 
visible, and the sateen binding 
is more pronounced. 

Many attempts have been 
made to mercerise cotton in the loose state with a view to employ¬ 
ing it in spinning single yarns. Of the methods suggested, those 
of Lowe; Gros and BourcartiSir W. Mather, Pope and Hubner, 
may be mentioned. None of these have, however, found any 
extensive practical application. 

Cops and cheeses cannot be satisfactorily mercerised. 

Meecbbising of Cotton Yarn in the Hank. 

The mercerising of cotton yarn in the hank is, practically 
speaking.a simple operation. The work is carried out on machines 
^ Journ. Soc. Di/ei'S aiid Colourists, XXVTI., p. 128, 1911. 

1a2 



Fi(«. .)!. - Photo-micrograph of 
lUeachod Satcoii before and after 
Mercerisation under tension. 
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n which tho yarn is slrotched over rollers and washed whilst in 
the stretched condition. 

Other inachines, such as tho one suggested hy Lowe, in which 
the yarn is stretched between pairs of rollers, or Ackroyd’s 
niachine in which the yarn is mercerised in a doubling frame, 
hy running it from tho bobbin through ti'oughs containing the 
caustic soda lye and stretching between rollers, have found hut 
little application in ])ractice. 

d. Kleinewefers Sohue patented a machine in which tho hanks 
are placed round the drum of a centrifugal machine and in which 
the centrifugal force is utilised in stretching the yarn during 
mercerising and washing. 

F. Davies and Lichmunn in 1890 suggested a machine in which 
the hanks are stretched on a pair of rollers, 

II. David constructed a hank mercerising machine with tho 
lower roller perforated. Suction is applied to this roll in order 
to obtain better penetration of the threads. 

In a machine patented hy B. Cohnen rollers are employed on 
which the hanks are alternately stretched and released during 
mercerisation. 

The Automatic Hank Mercerising Machine of Messrs. C. G. 
Ilaubold jun., G.ni.h.H., is illustrated in Pig. Hi. 

Each side of the machine works independently of the other; 
it carries two pairs of horizontal revolving rollers upon which the 
hanks are jdaced. Thus, as shown in the illustration, whilst tho 
yarn on the one pair of rollers is held under tension, during 
impregnation with the soda lye and during washing, the other 
pair is in such a position as to allow the removal of the mercer¬ 
ised hank and the re-charging of the rollers with fresh yarn. The 
revolving spools <1 are fixed, whilst tension is put on the yarn by 
means of the rollers f. When one set of rollers has been charged 
with yarn, tension is put on by the roller J] and the weighted 
squeezing rollers e are allowed to exert pressure on the hank. 
The trough g, containing the caustic soda lye, moves into position 
underneath the rollers and is sufficiently raised in order to 
immerse the hank. Whilst the yarn is being treated with the 
lye, the rollers slowly revolve. ’ The squeezing rollers c are now 
again brought into action, to remove the excess of soda from the 
yarn, the trough g is lowered and removed and hot water is 
spirted against the hank from pipe /(., The first wash-water, 
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which contains a considerable amount of caustic soda, is taken 
away through a special pipe and conveyed to the recovery plant. 
Cold water is used for the final washing. The yarn is now once 
more squeezed by means of rollers e, and the tension is released 
by rollers f, in order to allow the removal of the mercerised 
hank. In the meantime the other side of the machine has 
been charged. 

The caustic soda lye circulates continuously through the 
troughs, and, if necessary, it may be conducted through a trough 
provided with a coil, through which refrigerated brine circulates. 
TTie tension required for different kinds of j'arn can be readily 



Flo. j2.—Automatic Ilimk Morcciisiiif' Machine. 

adjusted by means of weights. 400 to 500 lbs. of yarn may be 
treated on one machine per day. Power required, 8 h.p. 

The Hank Mcnrrining Machine invented by Lord and built by 
Spencer & Sons should also^be mentioned. In this machine 
the hanks are placed on two sets of horizontal arms, nine at the 
top and the same number at the bottom, which radiate from a 
vertical shaft. The uj)])cr arms'-carry triangular brackets pro¬ 
vided with rollers, b 34 means of which tension is put on the hanks. 
The lower arms also carry revolving rollers. After a hank has 
been placed on the pair of rollers which is in position for being 
charged, tension is put on automatically by means of triangular 
brackets on the top rollers, and the vertical shaft with the arms 
now performs itb of a »)volutiou. Caustic soda lye is sprayed 
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on to tlie yam, or the bottom rollers may he immersed in a 
trough containing the lye. The operation of impregnating the 
yarn is re])fiated four times. The fifth operation consists in 
removing excess of soda by squeezing an inddaruhber roller 
against the bottom rollei'. During the sixth, seventh, and eighth 
stoppage of tlie rollers the hanks are washed with hot and with cold 
water, and when the roller, at the ninth stoppage, returns to the 
original position, the triangular brackets release the hank, which 
is now removed and replaced by a fresh hank. The soda lye is 
circulated by means of a centrifugal pump. 

Meiicbkising of Cotton Warps. 

Cotton warps can be conveniently mercerised in a machine 
resembling the ordinary warp dyeing machine. The warp is 
impregnated with the soda lye in the first two boxes, and washed 
and soured in the following boxes. 

Warp mercerising may also bo carried out in the warp 
dasher. 


Mercf.eising of Cotton Piecegoods. 

The stage at which the pieces should be mercerised depends 
upon the type of material and upon the effect required. The 
following three methods are chiefly used:— 

(1) The goods are singed, wetted out in the mangle, batched 
up and mercerised. They are then passed into the kier, without 
previously souring, and boiled with caustic soda lye of 1 " Tw. 
The other operations are carried out as described under 
“ Bleaching.” 

(2) The cloth is washed once after the “ first boil,” scutched, 
passed through the water mangle and batched upon rollers. It 
is now taken to the mercerising machine, then washed, soured, 
washed and passed into the kier for the “ second boil.” 

(3) The cloth is thoroughly washed after chemicking, scutched 
and mangled and afterwards mercerised. It is now soured, 
washed and finished in the usual manner. 

The machines employed in mercerising cotton fabrics may be 
conveniently divided into two classes: (1) Machines in which 
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shrinkage of the fabric is prevented as far as possible, but in 
which the fabric cannot be stretched to the grey width; and 
(2) machines in which the fabric can he stretched to any width 
desired. ^ 

Of the great number of machines which have been suggested 
for the mercerising of cotton fabrics, those in which the 
fabric is impregnated with the soda lye in a mangle and 
afterwards stretched and washed on a stenter, are now chiefly 
used. 

Of the first type, the following machines may be mentioned. 
Bernhardt suggested winding the cloth on a perforated roller and 
forcing the caustic soda lye through it by means of powerful pumps. 

In the machine invented by Hchwabe, Boral and Kymer, the 
cloth is impregnated in a mangle from which it passes round a 
number of rubber-covered cylinders of large diameter, which are 
pressed against driven cylinders of smaller diameter. The 
cloth which adheres to the surface of the cylinders is thus pre¬ 
vented fi’om shrinking. The washing is carried out whilst the 
cloth is in contact with the surface of the cylinders. 

Jeanmaire suggested a machine of similar construction in 
which the cylinders have a roughened surface. 

In the machine patented by Ecob, the transverse shrinkage of 
the cloth during im))regnation with the soda and during washing 
is reduced to a minimum by passing the cloth between a number 
of heavy rollers, each of which drives the succeeding one. 

Ilasslacher suggested the use of corrugated rollers in order to 
prevent shrinkage during mercerising. 

In the Simon mercerising machine the cloth is impregnated 
in a mangle, squeezed, and then stretched upon two large drums, 
the axles of which are not parallel. The piece is pressed against 
the edge of the two drums by means of endless chains, padded 
with rubber. The time dui'ing which the pieces are in contact 
with the drums is, however, short, and it is, therefore, impossible 
to entirely prevent shrinkage. ,, 

As already statejl, the second type of machine, consisting of a 
mangle and a clip stenter, is now chiefly employed in mercerising 
piecegoods. 

Although there are works in which the cloth, after impreg¬ 
nation with caustic soda lye is batched and allowed to lie 
for some time before jj; is passed on to the stenter, the more 
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common ])ractice consists in passing the cloth, after impregna- 
tioJi, immediately on to the steiiter. The results obtained by the 
two methods are practically the same. 

Figs. 53 (elevation) and .53a (plan) illustrate a Mvnrrhmj 
llaniji’ of Messrs. Mather & Platt, Ltd., which is suitable 
for mercerising all classes of fabrics, and in which the 
cloth may he treated at a speed varying from 30 to 00 yards 
per minute. In order to obtain thorough imi)regnalion of 
the cloth with the caustic soda lye, the machine is provided 
with tw'O padding mangles. The squeezing howls of the 
mangles are made of cast-iron and indiaruhher covered, and 
pressure is applied to them by means of screws and levers. 
Hydraulic pressure may he used with advantage, d’he cloth 
passes first into mangle A, which has a ti-ough B below, contain¬ 
ing the caustic soda lye. The trough has a cavity through which 
cold water or refrigerated brine may be circulated, or which may 
be supplied with ice in order to keep the mercerising lye at a low 
and uniform temperature. By means of iron guide rollers, 
which are placed below the surface of the lye, the cloth is 
passed through the lye, then squeezed, impregnated once more, 
and squeezed a second time. In order to |)revent the cloth from 
contracting at this stage or curling at the selvedges, it is now 
passed over a number of sheet-iron drums, which are closely 
placed together, and which are turned by the cloth. During the 
passage over these drums time is given for the caustic soda to 
thoroughly penetrate the cloth. 

From here the cloth is conducted to the second mangle I), 
which is similar in construction to the first, and in which the 
cloth is again twice impregnated and twice squeezed, thus assur¬ 
ing complete impregnation, even when the machine is worked at 
the highest speed. 

The impregnation is now followedi by the stretching and wash¬ 
ing on the stenter E. Two endless chains of automatic clips, 
narrow at the entering end of the stenter, seize the cloth by the 
selvedges and stretch it gradually to the grey width, after which 
the chains run parallel to the delivery end! Perforated sjn'rt 
pipes, F, G, H, supplied with the hot water by steam-driven 
pumps, are 2 »’ovided above and below the cloth; by means 
of these hot water is showered on the cloth from both sides. 
In order to obtain a wash liquor containing a fairly high 
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percentage of caustic soda, which may be either used directly in 
the boiling kiers, or which may be evaporated in multiple-effect 
evaporators, the washing is conducted on the counter-current 
principle. The hot water which is showered on the cloth before 
it leaves the washing cistern K, is pumped to the last set of 
spirt pipes H; it then runs into the trough 0, from which it 
is forced by the pump P into the second set of spirt pipes G. 
The wash li(}uor now runs into trough R, from whence it is 
forced by pump S to the first set of pipes F. The concentrated 
li(|uor is finally collected in trough T, from which it passes to 
the bleach house or the soda recovery ])lant. Scrapers Z, made 
of curved steel blades, are fixed both above and below the cloth, 
and assist in removing the water charged with soda more 
effectively. 

The cloth, after leaving the stenter clips, passes next into the 
washing cistern K, then through heavy* indiarubber-covered 
squeezing bowls into the cistern \^, containing a weak acid solu¬ 
tion in order to neutralise any caustic soda remaining in the 
cloth. Ill the two cisterns W and X, the cloth is finally washed 
free from acid. 

Power required to drive the range, 18 to 20 h.p. 

Mercerising stenters have been built in which the cloth is first 
only partly stretched. The clips then run parallel for a short 
distaiiea, water is showered on the cloth, after which the stenter 
chains gradually widen again until the cloth is stretched to the 
full width. They now run parallel to the delivery end, where 
the washing is completed. 

A mercerising machine, in which the caustic soda is showered 
on the cloth, and which is provided with suction boxes under¬ 
neath the cloth, was suggested by David. 

In mercerising machines in which the washing of the fabric is 
conducted on the counter-cflrrent principle, fairly concentrated 
lyes are obtained, which may be used in the boiling kiers. It is, 
however, now the practice in many works to evaporate the weak 
lye in multiple-effect evaporators, and to causticise afterwards 
with lime. 

In order to free the fabric, as far as possible, from soda with 
a minimum quantity of water. Krais patented a process in which 
the soda is removed by blowing powerful jets of steam against 
the cloth. 
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Finishing of Mercerised Cotton. 

The silk-like “ scroop ” may be produced on mercerised cotton 
yarn, dyed with the substantive dyestuffs, by treating the yarn, 
after dyeing, with acetic or tartaric acid. See “Tartaric 
Acid.” 

The following method for treating (scrooping) dyed yarn which 
has not been boiled and bleached previous to dyeing, is 
recommended by L. Cassella & Co.:— 

The yarn, after dyeing and hydroextracting, is treated for 
20 minutes in a bath at 80" to 104° P., containing 

1^ per cent, starch , 

IJ 2 ier cent, cocoa-butter ' calculated on the weight of yarn. 

])er cent, tannic acid ' 

The starch is stirred up with water in the usual manner, 
boiled uj) with the cocoa-butter and added through a sieve to the 
bath; the tannic acid is dissolved sejiarately and then added. 
The yarn is turned a few times, hydroextractod, and soaped in a 
lukewarm bath containing 

7 to 8 per cent. Marseilles soap ) , , , , - 1 . 1.1 

, , , calculated on the weight of yarn. 

1 j)er cent.starch ) ° 

It is now again hydroextractod and treated for 10 minutes in 
a cold bath containing, jier 100 gallons, 8 lbs. tartaric acid and 
10 11)8. sodium acetate. The yarn is finally hydroextractod and 
dried without rinsing. 


Heaotions for the Oiiaracterisation of Mercerised Cotton. 

Although fibres which have been thoroughly mercerised exhibit 
very distinct microscoiiic characteristics, it is found to be exceed¬ 
ingly difficult in many instances to say with certainty whether 
fibres have been mercerised, if such fibres are taken from fabrics 
which have been mercerised on an industrial scale. In many 
instances the individual fibres have been incompletely penetrated 
by the caustic soda solution, and frequently some of the fibres 
have not been mercerised at all. The strength of the caustic 
soda lye used has also a very considerable influence upon the 
microscopic appearance of the fibres. 
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A number of reactions have been suggested, of which the 
following may be mentioned- 

Julius Hubner' suggests the following methods: 1. The pattern, 
after having J)een freed from starch, is immersed for a few seconds 
in the following solution, along with a non-mercerisfd sample: 
20 grms. iodine dissolved in 100 c.c. of a saturated solution of 
potassium iodide in water. The samples are now removed from 
the solution. After washing them a few times with water it wilt 
be seen that the non-mercerised cotton becomes white, whilst 
the mercerised sample remains a blueish-black colour, which 
only fades very slowly on prolonged washing. 

If the patterns, after immersion, are washed in an aqueous 
solution containing 2 per cent, of potassium iodide, in place of 
water, the iodine is removed from both samples more slowly. 
After prolonged washing with this solution, the non-mercerised 
pattern becomes ultimately white with a brownish tint, whilst 
the mercerised cotton remains a brownish-black, which, on adding 
water, changes into a blueish-black, whilst the ordinary cotton 
becomes quite white. The black-brown colouration is seen to 
wash out the more slowly the stronger the caustic soda lye with 
which the cotton has been mercerised. 

If coloured samples are to be examined either by this or by 
the following method, it is necessary either to discharge the 
colour by means of any of the well-known agents, or, in the 
case of light coloured patterns, to dye the standard pattern 
to approximately the same shade with dyestuffs similar to 
those which have been used in producing the pattern undef 
examination. 

II. Two solutions are prepared, one containing 1 grm. of iodine 
and 20 grms. of potassium iodide in 100 c.c. of water, and another 
containing in 300 c.c., 280 grms. of zinc chloride. Shortly before 
using the reagent, 10 to 15*drops of the first solution are added 
to 100 c.c. of the zinc chloride solution. The patterns should 
be wetted out, pressed between filter paper and then placed into 
the reagent. Merqerised cotton soon assumes a dark-blue coloura¬ 
tion, whilst non-mercerised cotton remains white. Cotton which 
has been treated with soda lye weaker than that usually employed 
in industrial mercerisation, shows a weaker colouration \yhich is 
approximately proportionate in depth to the strength of caustic 
^ Journ. SocaChem, Ind,, XXVIL, p. 105, 1008. 
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soda used. Bj immersing samples of cotton which have been 
mercerised with known strengths of caustic soda together with 
the sample under examination, it is possible to ascertain the 
degree of mercerisution. 

_ A. B. Knaggs' suggests dyeing the patterns with a weak solu¬ 
tion of Benzopurpurine 4 B. If a (piantity of hydrochloric acid 
IS added to the dyebath, sufficient to change the red colour of 
the non-mercerised pattern into a blue-black, the mercerised 
pattern will remain red. 


‘ Jimrn. Hoc. Dytrs ami I'vlounsfs, XXIV., p. 112, 1‘JOS. 
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MINERAL COLOURS 

The mineral colours are still extensively used. Their fastness 
is remarkable, the cost of production is low and they impart to 
the cotton weight, which cannot be obtained by dyeing with the 
coal tar dyestuffs. The principal mineral colours still employed 
are :~Cltrunii’ ijdloir, chrome oraiif/e, chrome green, iron-Jmff, 
Idiald, Prussian hluc, mmiganese hrome. 

Chrome Yellow or Chromate oj Lead. 

The following method of dyeing chrome yellow gives satis¬ 
factory results: A solution of basic lead acetate is prepared by 
boiling for 4 to 5 hours (10 lbs. litharge, 120 lbs. brown sugar of 
lead and 35 gallons water. 

The yarn is worked in the basic lead acetate solution, which, 
according to the depth of shade required, should have a specific 
gravity of 8° to 8” Tw., for about | hour. It is now well wrung, 
shaken, and passed through a bath containing 1 to 3 lbs. of 
potassium bichromate in 10 gallons of water, with or without 
the addition of ^ to 1 lb. of sulphuric acid. The yarn is finally 
thoroughly washed and dried. 

If the colour has not been completely fixed upon the fibres, 
cotton yarn dyed with chrome yellow is liable to “ dust ” when 
shaken. In order to prevent this, the yarn should be treated 
with a weak emulsion of oil before drying. 

A better yellow is prodifeed by working according to the 
following method: The hanks are turned a few times in the 
solution of basic lead acetate, taken out and placed into a dye-beck. 
The lead acetate sojution is now poured over and the hanks are 
allowed to remain in the solution overnight. They are taken 
out in the morning, well wrung and turned ten times in a cold 
bath containing 3| lbs. quicklime which has been carefully 
slaked with boiling water. 

After this the hanks^are wrung and turned four times in a 
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bath containing 6 lbs. bichronie, 6 ozs. alum, and 1 lb, sulphuric 
acid. The yarn is finally thoroughly rinsed, oiled and dried. 

The following methods of dyeing chrome yellow are given in 
A Manual o f Dyeing, by Knecht, Kawson and Loeweuthal. 

I. Stork Liquor .—Dissolve boiling, 100 lbs. brown sugar of lead 
and 50 lbs', of litharge in 36 gallons of water. 

Dyeing .—Pass the yarn through lime-water, 1|" Tw., and 
wring; then work in a solution of basic lead acetate, prepared 
by diluting the stock liquor with cold water to 10° Tw., wring 
out and pass through another tub with lime-water 1J° Tw. The 
lead liquor is used continuously and maintained at the same 
strength by the addition of fresh stock liquor. The chrome-bath 
is prepared with about 6 lbs. of bichromate of soda per 100 
gallons, and is from time to time freshened up with fresh 
bichromate solution. The yarn is passed through the chrome- 
bath and then turned a few times in water (containing 1 part of 
hydrochloric acid per 800 parts of water), finally washed in water 
and dried. 

II. Lemon Yellow .—Prepare a stock liquor by dissolving 100 lbs. 
of brown sugar of lead in 80 gallons of water, to stand at about 
16° Tw. Fill a vat holding 40 gallons with water and add 
3 pints of stock liquor and 1 gallon of caustic soda lye, 71° Tw., 
turn the yarn about throe times in the bath wring and pass 
through the chrome-bath, wring, wash and dry. The chrome- 
bath is prepared for a vat of 40 gallons, with 8 lbs, bichromate 
of soda and 6 ozs. of sulphate of zinc. 

Chrome-yellow shades can be readily matched with some of 
the coal tar dyestuffs, but on account of the weight which it 
gives to the yarn the mineral colour is still very extensively 
employed. Chrome yellow is fast to light, acids and soap. The 
shade is, however, turned brownislj by sulphuretted hydrogen, 
and orange by alkalies. 

Chrome Orange, 

Chrome orange is obtained by treating chrome yellow rapidly 
in an alkaline bath. For this purpose a boiling bath of clear 
lime-water is prepared. In this the yarn dyed with chrome 
yellow is turned very rapidly five to six times until the orange 
shade is fully developed. It must then be quickly removed (or 
the colour will be stripped) and rinsed twice. 
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The yarn is finally treated in a bath containing soap, a small 
■quantity of soda ash and cotton-seed oil, wrung or hydro- 
extracted, without rinsing, and dried. Chrome orange is fast to 
light, soap and alkalies, but is turned yellow by acids. 

Chrome Green. 

The chrome green produced by precipitating chromium 
hydroxide on the fibres yields a very light shade of green only 
and is not used in practice. 

The chrome green dyed at present consists of a combination of 
indigo blue and chrome yellow. The material is first dyed a 
light blue in the indigo vat and then topped with chrome yellow 
by one of the methods described above. 

Iron-Buff. 

Iron-buff is a colour which has been used in very early times. 
The author found among the mummy bandages of two mummies 
belonging to the Xllth dynasty (about 2,500 n.e.), two bandages 
which had been dyed with this colour. The considerable amount 
of lime present in these bandages may lead to the suggestion 
that the iron salt had been precipitated by means of lime.’ 

Iron-buff is still very extensively used in cotton dyeing. It 
consists of hydrated ferric oxide, which may be produced on the 
fibre by one of the following methods: — 

(1) The material is evenly impregnated with a ferrous salt, well 
squeezed or wrung, and then passed through a weak solution of 
caustic soda, soda ash, or lime-water. A passage through a 
weak solution of bleaching powder is finally given to completely 
oxidise the ferrous hydrate. The goods are then rinsed and 
dried. 

(2) Much brighter and better shades are obtained if ferric 
nitrate is used in place of the ferrous sulphate. The material 
is impregnated with a solution of ferric nitrate of 2 to 6° Tw., 
thoroughly squeezed and immediately passed through a solution 
of soda, 1 to 3° Tw. No further oxidation is required. 

(8) Another method of producing iron-buff which is very 
largely used consists in impregnating the pieces after scouring, 
souring, and washing with a solution of ferric nitrate which has 
been prepared by dissolving iron-turnings in nitric acid. For 
this purpose the water mangle may be conveniently employed. 

‘ Juurn. Hoc. Dyerejimd Colauriate, XXV., p. 223, 1909. 
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The pieces are given two or three passages and are afterwards 
rinsed. The passage througli an alkaline bath is not required. 

The depth of shade varies according to the amount of ferric 
hydroxide precipitated on the fibre, from a ligjit yellow, the 
so-called Nankin pelloir, to a light brown. In order to obtain 
heavy shades, the dyeing process is repeated. 

Iron-buff is fast to light, soap, and alkalies, but is stripped by 
acids. 

Khaki. 

Khaki is a shade of drab which is very largely dyed on heavy 
cotton piecegoods, such as “ twills,” etc., used in the army. It 
is one of the fastest colours known. Similar shades may be 
produced by dyeing ^^ith the sulphur dyestuffs, by using sub¬ 
stantive cotton dyestuffs which are after-treated with copper and 
chromium salts, by dyeing Alizarine dyestuffs on chromium 
mordants, and by the combination of some of the new vat 
colours. These have, however, not been able to replace the real 
khaki. 

One of the chief objections to real khaki is that it makes 
the goods very hard and that cloth dyed with it is difficult to sew 
through. The real khaki consists of a mixture of chromic and 
ferric hydrates fixed on the fibre. / 

Khaki was first introduced by Gatti of Accrington. Xft 
following recipe for dyeing khaki is given in A Manual 'of 
Dyeinfi :— 

The scoured cloth is passed through a mixture of ferrous and 
chromic acetates, the latter being obtained by the reduction 
of bichromate with glucose and sulphuric acid in the presence 
of acetic acid. Two passages are given through the padding 
machine; the liquor should stand at 36” Tw. The cloth is now 
dried on wrapped tins and afterw'ards steamed in a rapid ager 
in which the steam and air are maintained at a temperature 
of 220° E. The goods are ,then passed through a boiling 
solution of caustic soda and sodium carjjonate, standing at 
12° Tw. The proportion of caustic soda to sodium carbonate 
in the fixing liquor is 1:3. 

When dyeing khaki the greatest care must be taken to prevent 
the cloth from creasing or folding during boiling, souring and 
dyeing, or uneven and streaky shades yill often result. 



MINEEAL COLOUES 101 

« 

The scouring and the souring sliould he conducted in the open 
width. Boiling in a kier of the “ Jackson-Ilunt ” type is best 
suited for this purpose. 

Prussian Pint. 

rmssian blue is still largely dyed on wool, vvliil.st Bi cotton 
dyeing it has been nearly altogether replaced by the basic cotton 
dyestuffs. 

One of the simplest methods of dyeing Prussian blue consists 
in dyeing the material first with iron-buff. The colour is 
develojjed by a passage through a cold solution of ])otasKiuin 
ferrocyanide (2 parts) which has been acidified with sulphuric 
acid, 168" Tw. (1 i)art). The depth of the blue depends upon 
the amount of ferric oxide fixed upon the fibre. 

Purple shades of blue are obtained by padding the cloth with 
a solution of nitrate of iron (5" to 0" Tw.) with the addition of 
2 to it per cent, of stannous chloride. The temperature of the 
padding liquor should be 68“ to 85“ C. The pieces are then 
passed through a cold solution of potassium ferrocyanide, 
4 ))arls, sulphuric acid (168“ Tw.), 2 to 8 parts, and finally 
washed and dried. 

Prussian blue may be topped with logwood extract or with 
Methyl Vio'et, etc. 

Prussian blue is fast to light aim acids, but it is readily 
decomposed by alkaline and by boiling soap solutions. It fades 
if exposed to sunlight for a long jieriod, but the colour is restored 
if the goods are kept for some time in the dark. 

Mnn<ia}ies(' Bronze or Jtistre. 

Manganese bronze is produced by impregnating the cotton with 
a solution of manganous chloride (the so-called “ bronze liquor,” a 
bye-product in the manufacture of bleaching powder heinggenerally 
used) and by fixing in a hot soffition of caustic soda, about i° Tw. 
The caustic soda must be free from sodium carbonate, or uneven 
shades will result. In order to coqiplete the oxidation, the goods 
are finally passed through a we,ak solution of bleaching powder, 
or the bleaching powder may be added to the caustic soda solution. 

Fairly heavy shades may he obtained by using the following 
method: The pieces are slop-padded with bronze liquor at 
15° Tw., and dried in hot air. They are then passed through 
caustic soda lye at 16° ^w., allowed to lie for about 3 hours. 
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afterwards thoroughly washed and passed through a solution 
containing | Ih. of bichrome in 100 gallons of water, at 120° F. 
The goods are finally treated in a solution of bleaching powder, 
1° Tw., washed and dried. 

Consi(,lerahle difficulty is frequently experienced in dyeing 
manganese bronise evenly. The following methods of dyeing 
manganese bronze have been proposed with a view to overcome 
this difficulty. 

According to Endler the cloth is impregnated with manganous 
chloride, dried and passed through a solution of potassium 
bichromate neutralised with ammonia. The colour is finally 
oxidised by a passage through a weak bleaching powder solution. 

According to Depierre,' the cloth is jjadded with manganous 
chloride solution (4 lbs. per gallon of water), dried in the hot- 
flue, passed through a solution containing i)ermanganate of 
potash and soda ash (1 lb. and 10 ozs., respectively, per gallon 
of water) at 1L5° C. 

According to E. Knccht,^ tannic acid is employed as the fixing 
agent. The cotton impregnated with tannic acid is passed 
through a solution of potassium permanganate. The tannic 
acid is finally destroyed by means of sodium peroxide. 

The process is also recommended for dyeing iron-buff and 
Prussian blue. 

It is of interest to note the method of dyeing manganese 
bronze given by J. Persoz, in his Traitc de rimjiressimi deg 
Tissus, 1846. 

After impregnating the cloth in a mangle with the manganous 
chloride (25° Tw.) to which a small quantity of gum-water is 
added, it is dried and then passed through a hot solution of 
caustic soda, 22° to 36° Tw. 

By using this method very heavy and even shades may 
be obtained by a single impregnation. It was found that a 
treatment with caustic soda lye of about 22° Tw., followed by 
batching of the pieces and allowing them to lie for about 8 
hours in the batch, before the final treatpient with bleaching 
powder solution, gave the best results.® 

■ Jvurn. Soc. Dyers and Oolourists, VII., 26, 1891. 

Joarri. S<X'. Dyers and Colourists, XXVI., 266, 1910. 

® J. Hubner, Journ, Soc. Dyers and Colourists, XXVII., 126, 1911. 
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THE NATUHAL GOLOlIIlING MATTERS 

The natural colouring matters, although still of considerable 
importance to the cotton dyer, aro being more and more replaced 
by the artificial dyestuff's. 

Indigo and logwood are the chief rejire.sontatives employed at 
present in cotton dyeing. The former, however, has found a 
very serious oomiictitor in the artificial indigo (synthetic indigo), 
whilst the latter is now, in many cases, replaced by the direct 
dyeing cotton dyestuffs and particularly by the sulphur dyestuffs. 

Ind'ujo} 

Indigo is obtained from tho leaves of the various species of 
Iitdijio/ura, cliiefly from, Indi/iofent lincturia. Tlie principal 
supply of indigo is derived from India (Ifeugal, Madras, Oude), 
hut considerable quantitiivs are also manufactured in Java, 
China, Japan, Brazil, etc. The leaves of the indigo plant 
contain a glucosidc, named by Schimck “Indican,” which splits 
up into indigo and sugar. 

Email quantities of indigo aro also contained in other plants, 
such as the 7s((/i.s timinrin, hom which the Wnad is obtained. 
Woad is still cultivated near Wisheaeh, in Lincolnshire, and on 
the Continent. 

Woad is not used alone but together with indigo in the 
mad rat. 

The colouring matter con|ained in indigo is the indigo blue 
or indiijotine. The different brands of indigo contain, however, 
besides indigotine varying amounts of other substances. The 
mineral impurities consist of silieatos, lime and sand. 

The organic impurities contained in natural indigo, first 
studied by Berzelius, are: Indigo gluten, 1 to 2 per cent.; 
indigo brown. 1 to 3 per cent.; indigo red, 1 to 4 per cent., in 

' For fuller particulars regarding the application of indigo, see ImHoQ 
Pure, JS. A. B. F., published by the liadische Aniliu & Soda Fabrik. 
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the East Indian and Guatemala indigo, and sometimes as 
much as 15 per cent, in the Java l)rands. 

It is fi'equently stat(id that these substances exert certain 
influences in dyeing with indigo as regards the shade and the 
fastness of the dyeings. No satisfactory proofs 'nave, however, 
BO far l)5en brought forward as to the correctness of such 
statements. On the other hand, we have the researches of 
Bchwarzenborg and Schwartz,^ and of J. E. Tulteken,‘‘‘ which 
conclusively prove that these substances have neither a beneficial 
nor disadvantageous action; they behave as indifferent sub¬ 
stances. In the irariii nit. which is chiefly used in wool dyeing, 
a small portion of the indigo red is converted into blue and into 
other yellowish-brown bodies. This conversion, however, takess 
place to a much smaller extent in the nihl nilx used in cotton 
dyeing. The redness of deep indigo dyeings cannot be ascribed 
to the indigo red but is due to the form in wliicli the indigo 
blue is deposited on the fibre. 

As far as the znir-diinl rat is concerned, Binz and Bung'’' 
state that the loss of indigo in the vat is possibly due to these 
impurities. 

hidiiio hlitr, the dyestuff contained in indigo, is insoluble in 
water, but it is converted by reducing agents in the presence 
of alkalies into a soluble substance, the Iiidiiio \iltiie. Both 
the animal and the vegetable fibres exhibit a certain affinity 
for indigo white; it j)enetra.tes into the fibres. By subsequent 
exposure to air the indigo white is oxidised to indigo blue, which 
is thus fixed in a more or less finely divided state. The fastness 
of the dyeings, therefore, to a very considerable extent depends 
upon the state of division of the particles upon and in the fibre. 

The dye-liquor which contains the indigo white dissolved in 
the alkali is called the inddio nit. 

'The principal indigo vats may be divided into two groups ;— 

a) The Cold rate. 

(a) The Vitriol or Copperas vat, 

(5) The Einc-lime vat, 

(c) The Hydrosulphite vat. 

(2) The JVai'm J’lih, or Fermentation Vatg. 

* liutletin de la Hodete hutustrkUe <le Mullmise, X., 1837. 

“ Huttetiii dea Kotunial-Mmenma zu Ilarltm, No. 20, April, 1899. 

' Zeitachrift f/ir amjeioandte Cliemie, XXII., 520, 1899. 
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The cold vats are chiefly employed in cotton dyeing. A 
certain amount of indigo is invariably lost in the vat due to 
the formation of products, other than indigo white, and the 
greatest care has, therefore, to he exercised to conduct the vats 
so as to reduce this loss to a minimuin. , 

The Radischo Anilin & Hoda Falirik give the loss of indigo in 
the different vats as follow.s :— 

Vitri(d vat, per cent.; xinc-liino vat, 10 2 )er cent.; jaire 
hydrosuljdiito vat, ‘2 jHir cent. ; hisulj)hit(!, zinc-dust, caustic soda 
vat (especially if the stock vat is left standing for some time), 
20 to 20 jier cent., calculated on the amount of indigo lixed on 
the fibre. 

Indigo, if proi)orly a.pplie<l, is counted among the fastest 
colours. In heavy and medium shades it is very fast to light. 
Light shades, howevei’, fade after a,, comparatively s^ieakiug, 
short time of exposure. 

Indigo dyeings always “rub”; but their fastness to rubbing 
depends very much upon the manner of dyeing. Shades which 
have been l)uilt ni) gradually by giving several “ dips ” are much 
faster to rubbing than shades which have been dyed in stronger vats. 

Very weak solutions of bleaching agents (chloride of lime, etc.), 
if carefully aiiplied, have little action on indigo-dyed cotton, 
whilst stronger solutions attack the colouring matter readily. 
One of the chief proiierties of indigo-dyed cotton is that it 
retains its beautiful greenish-blue tone after washing. The 
shade certainly becomes gradually lighter and lighter by rcjreated 
washing, hut, if anything, it also becomes more and more 
beautiful. Even the best of the indigo imitations become duller, 
some redder and duller, on washing. 

Cotton which has been dyed in vats prepared with the addition 
of lime has always to be soured and liually thoroughly washed 
in water; washing in water is, however, sufficient after dyeing 
in the hydrosulphite vat. 

If the cotton i.s badly wrung or squeezed after dyeing in the 
vat, or it too few dips have been given, u'., if very strong vats 
have been used, a considerable amount of indigo (from 3 to 
35 2361’ cent.), will be lost in the subsequent 02 )eration 8 of souring 
and washing. It is, therefore, necessary to ])rovide special tanks in 
which the liquors are collected and the indigo allowed to settle out. 

The Badische Anilin & Soda Fabrik have discovered that very 
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beautiful bright reddish shades are produced on cotton piece- 
goods which have been ])repared with bone glue, previous to 
dyeing in the vat. For this ])urpose the pieces are treated 
with a solution containing 2 to 5 parts of glue per 1,000 parts 
water, sqjieezed and dyed, or still better results are obtained 
it the goods are dried after the impregnation with this solution. 

20 to 80 per cent, of glue (calculated on the weight of dry 
indigo taken) may be added to the dye vat, but care must be 
taken not to have an excess of glue present. 

The indigo vats are chiefly employed in hank, warp and piece 
dyeing. Loose cotton, cops and cheeses are less frequently dyed 
by this method, because it is much more difficult to obtain 
satisfactory results on these materials. Special apparatus are 
required in which the dye liquor is kept out of contact with the 
air, as far as possible. 

LdOHc cottan may be dyed in tbe “ Obermaier ” apparatus, 
p. 848. The material should be well hydroextracted, after 
dyeing, and exposed to the air. 

Copx and CliirgcH can be dyed either in machines belonging 
to “ the packing system,” or in the “ perforated skewer ” type 
of machines, which are described under “ Cop Dyeing.” 

The hydrosulphite-soda vat is best suited for this purpose. 

Yarn Dyking. 

Cotton yarn is usually dyed either in the rdjipcraa or in the 
zinc-lime nil. The vats are round or rectangular vessels made 
of wood or iron, or built in cement. They are usually lei into the 
ground to such a depth as to allow the workmen to handle the hanks 
conveniently. Wringing pegs are provided immediately above the 
vats. The vats usually hold from 150 to 225 gallons of liquor. 
They are arranged in such a manner that the grey yarn may be 
given the first dip in the weakest vat. From here it is then 
taken to the stronger vats. It is the usual practice not to 
strengthen the vat, but to exhaust each vat as far as possible. 

The evenness of the shade depends very much upon the 
number of dips given, as also upon the thoroughness and care¬ 
fulness exercised in the wringing out of the yarn. 

The vats should be nearly filled to the top in order to allow 
the yarn to be immersed in the liquOr as far as possible. 

Further particulars will be given under the different vats. 
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Waep Dyeing. 

The Imlifin Warp Dyeing Machine illustrated in Fig. 54 has been 
lesigned by W. H. Pennington, and is built by ,T. Jackson, 
if Todmorden, It consists of the cast-iron vats, which are 
lartly below the floor, provided with suitable siiueezing rollers, 
ind with a cage which carries the immersion guiife rollers, 
vhich can be readily lifted out of the vat. After passing the 
varp through one of the vats the cage is lifted out and the 
vholo mechanism travels along on the top of tlie vats to another- 
^at, into which the cage is lowered, and in which the warp 



receives the second dip. A range of 6 vats requires a space of 
about 28 feet by 12 feet. The squeezing rollers are about 11 
inches in diameter, and 6 warps, at a speed of from 8 to 18 yards 
per minute, are usually run through the machine at a time. 

The Dveing of Cotton*Piecegoods in the Indigo Vat. 

Cotton piecegoods are either stretched on frames called dipping 
frames, by means of which thSy may be immersed into a vat, 
called the dipping’rat, Figs. 55 and 55a (Mather & Platt), or they 
are treated in continuous dyeing machines. 

In the former kind of vat, which is chiefly used for dyeing 
heavy goods, the cloth remains in contact with the liquor for a 
longer time; the fibres are, therefore, better penetrated. When 
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the cloth has been fixed spirally on the hooks, the frame is 
lowered into the vat. After a few minutes’ immersion, it is 
lifted out and the indigo is allowed to oxidise. The frame is 
turned after every dip, in order to obtain even shades. 


_biO£ Elevation- 



CiiiitiiuioiiH Indiiji) Fiece Di/ciiifi Machines .—the hydrosulphite 
and the zinc-lime vats are principally employed in continuous 
indigo piece dyeing machines. Such machines are much more 
productive than the dipping vat, and they are specially suited 
for the dyeing of light goods. 





Indigo Dyeing Bange with Overhead Oxidising. 
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Pig. 56 illustrates an /Ht/n/o Di/fiiig Itani/e with Orerlicad 
Oxidising (Messrs. Mather & Platt). The cloth enters through a 
wetting-out arrangement, 3 feet long by 2 feet deep, is squeezed, 
and then passed into the first vat, which consists of a cast-iron 
cistern, 7 feed long by 5 feet deep. After having passed over a 
number of guide rollers, the material is conducted through a scroll 
arrangement, in order to keep it free from creases, and then 
through the squeezing rollers. These are usually 12 inches in 
diameter, the bottom one being made of iron, the top one covered 
with indiarubber. In connection with each cistern are a number 
of overhead rollers, over which the cloth passes after it has been 
s(jueezed in order to allow complete oxidation to take place. 
The cloth now enters into the second vat, which is similar 
in consti'uction to the one de.scribcd. A mechanical stirrer 
is provided in each vat, below the guide rollers. Power 
required to drive the range : about 7 h.p. 

Indigo Dgeing Itangr icilli Crci’iii'r Oxidising (Pigs. 57 and 57a) 
(Messrs. Mather A Platt).—Por dyeing dark shades the plant com¬ 
prises a range of foni- vats, each 5 feel deep by 7 feet long, and 
settling tanks. The cloth passes through the vats in a continuous 
manner. It is conducted round the guide rollers of the cages A, 
then squeezed by the rollers 11. It is then laid by the wince G in 
loose folds upon the slowly-travelling endless apron I), where it 
is exposed to the atmosphere for a sulliciont length of time in 
order to completely oxidise the indigo taken up from the former 
vat, before it enters the next vat. One of the chief advantages 
of this method of oxidising is that it avoids any undue tension on 
the cloth, as a result of which curled selvedge.? or cixaises are 
produced, which frequently result in streaky dyeing. A settling 
cistern E is in coimeclioii with each vat, and this is provided 
with a small Ijaiid-pumj) P, the suction pipe of which goes to 
the bottom of the dye vat. I3y means of this arrangement the 
deposit formed in the vat can be regularly removed, and thus the 
dye-liquor be kept perfectly clear, 

When the work pf dyeing is finished for the day, the liquor 
in each vat is agitated for a few minutes by means of the 
mechanically driven agitators G. Tlie vat is then allowed to 
rest until the morning. The cloai- liquor from the settling 
cisterns, which have been filled by moans of the hand-pump 
the previous morning, js then run back into the dye vats. 
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through an outlet pipe, fixed about half-way in the depth of the 
cistern. 

The sediment which has settled in the vats during the night is 
thus retained, and is pumped, by means of the hand-pumps, 
into the settling tiinks, and allowed to stand in them for 24 
hours, when the clear liquor is run back again, the solid 
deposit being retained as before. When the sediment has 
accumulated in the settling cisterns until it nearly reaches the 
level of the outlet pipe to the vat, which may take a month or 
more, it is treated with reducing agents, in order to extract all 
the indigo which it contains, and it is then run back into the 
vats. The residue is ultimately removed by means of a large 
outlet valve in the bottom of each cistern. Two pieces of cloth, 
back to back, may be dyed at the same time. A smaller number 
of vats is required for dyeing light shades. 

The illustration shows a complete Soaring, Wasldug-off and 
Drying liangr, in connection with the indigo dyeing range. It 
consists of a range of five tanks, each 8 feet 6 inches long by 
4 feet deep. The first tank, which contains the souring liquor, 
is made of wood and preferably lined with lead, and the four 
washing cisterns are provided with beaters as used in the open 
soaper. The cloth passes finally on to a drying range, with 
12 to 20 cylinders, which may be of the upright type in order to 
save space. About 10 h.p. is required to drive the complete 
range. 

In dyeing indigo it is of considerable importance to correctly 
adjust the amount of alkali present in the vat. An excess of 
alkali prevents the indigo from going on to the cotton, and it 
often produces uneven shades, whilst duller shades may result 
from shortness of alkali. 

For further information as regards indigo dyeing see under 
“ Vat Dyestuffs,” p. 284. 

Log wood or Campraclty Wood. 

Logwood is the wood of a West Indian and Mexican tree, 
known botanically as Ihemutoxylon campechianum. The fresh 
wood contains a glucoside, which, when it decomposes, forms 
hmmatoxyUn. 

The colouring matter of the logwood is known as hiciuatein, 
which is formed by the oxidation of hiematoxylin. 
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In order to decompose the glucoside and to convert the 
hsematoxjTin into hsematein the wood is either chipped or 
rasped, moistened with water and placed in heaps. The tempera¬ 
ture in these,heaps rises considerably, and it is, therefore, 
necessary to fre(iuently turn tins wood in order to avoid excessive 
fermentation and consequent destruction of the colouring matter. 
The process is called tho maliu-imj or aijniiii of logwood. 

Aged higinuid should be of a red-brown or crimson colour. It 
frequently contains more or less of tho unconverted hfemato.xylin. 

Logwood liogwood extracts are obtained by extracting 

the fresh wood, either under pressure or without pressure. The 
extracts are sold in the liquid, or in the solid form. Extracts 
which have been specially oxidised contain chiefly hiematein 
whilst tho ordinary brands contain chiefly Incmatoxylin. The 
cheaper kinds are sometimes adulterat(id with molasses or with 
chestnut extract. 

For certain shades the chipped or the rasped wood is preferred 
by dyers, because it produces idcher and more brilliant blacks 
than can be obtained with tho extracts. 

Formerly logwood, with the addition of sulphate or acetate of 
copper, was used in dyeing heavy blues. The shades are, how¬ 
ever, very fugitive. 

Violet shades may be produced on cotton by dyeing with 
logwood on a stannous chloride mordant. The material is 
impregnated with a solution of stannous chloride, to 
Tw., passed through a solution of sodium carbonate, washed and 
dyed in logwood. 

Thu chief application of logwood is in the dyeing of greys 
and blacks. 

The colouring matter is extracted either from the chips or from 
the rasped wood, by placing them into bags which are suspended 
in the boiling water in tfie dye-vessel. After two or three 
extractions the wood is practically free from colouring matter. 

A better method consists in bailing tho wood in special boilers 
under pressure. About 160 lbs. of logwood chips are placed into 
a small kier and boiled three times with about 150 gallons of water 
at abeut 15 lbs. pressure. 

The chief mordants used in black dyeing with logwood are 
iron salts. Aluminium salts, used in conjunction with iron salts, 
give blacks which are njore violet in shade. 
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The I)//ciiiii of Lo/iirood lihicl ;.—Tlio following methods of 
dyeing logwood black on cotton are in use:— 

MelUod (1).—Cotton pieces are padded in the mangle with a 
solution of pyrolignite of iron (5" to CC Tw.), dried, passed through 
lime-water, rinsed and dyed in a bath containing logwood and a 
small (juantity of fustic (ixtract. it is essential to use pyrolignite 
of iron which is free from sulphuric acid, or else the goods will 
be tendered. This method is also largely used for dyeing union 
goods (cotton warp and linen weft). 

Mctlioil (2).—The cotton is first impregnated, preferably by 
steeping, with a solution of pyrolignite or nitrate of iron, 
which is afterwards fixed with soda ash or with lime-water. 
Iron-buff is formed on the fibres. Tin; matei-ial is then dyed in 
logwood. 

Method (3). The cotton is steeped overnight in a tannin bath. 
Sumach, nut-galls, myrabolans, etc., may be used for this 
purpose. This is followed in the morning by a passage through 
an iron mordant, preferably pyrolignite, or nitrate of iron, then 
by a treatment with milk of lime or chalk. The goods are finally 
dyed in logwood. 

In some cases the cotton is treated with lime or chalk imme¬ 
diately after the steeping in the tannin liquor. 

Method (-1).—A so-called ehroiiw hlaek is ju’oduced by entering 
the cotton into a boiling bath containing 10 to 15 per cent, of 
logwood extract, working it for some time and steeping ovorijight. 
After wringing the cotton is worked for half an hour in a cold 
bath containing 3 to 4 percent, of bichrome and 3 to 1 per cent, 
of copper sulphate. It is then taken back to the logwood bath 
(with or without the addition of a further quantity of logwood 
extract), to which about 3 per cent, of soda ash has been added. 
If necessary the black may bo “ saddened ” by adding some 
ferrous sulphate. 

Method (5).—Equal parts of pyrolignite of iron and of 
kluminiuin acetate (5'’ Tw.), may,.be used together as a morda.nt. 
Arsenate of soda or sodium phosphate should, be employed for 
fixing this mordant. 

Method (()).--Catechu may be used as a mordant in place of 
sumach in dyeing logwood blacks. The cotton should be entered 
into the boiling catechu bath, steeped overnight and then fixed in 
a boiling solution of potassium or sodium bichromate. This should 
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be followed by a treatment with ])yrolignitc of iron and finally 
by dyeiiiR with logwood. 

Methodil). —M. Selnitzenberger’ gives tbe following method for 
d.yeing a chranie hlael, in a single bath Dissolve 8'8 lbs. of 
bichromate of^)otasb in a small quantity of water, mix the 
sohition with 100 gallons of logwood decoction at 8 ’ Tw«, and add 
7’7 lbs., bvdrocbloric acid, 8L Tw. Tbe cotton is introduced 
into the cold solution, and tbe temperature is very gradually 
raised to boiling point. Tbe, cotton acquires at first a deep 
iudigo-blue shade, wbicb changes to a ))lue-black on washing 
with a calcareous water. 

A slight modification of this process consists in working the 
cotton in a sohition containing at first only the, bichromate of 
potash and hydrochloric acid, and adding the decoction of log¬ 
wood to the dye-bath in small portions from time to time, 
gradually raising the tenqieratiire as liefore. 

Method (8).—Logwood black may also be dyed in one bath, 
according to the following method : 15 to 20 ])er cent, logwood 
extract, 5 per cent, cojiper acetate, or 1 percent, wqiper sulphate, 
and 4 per cent, soda ash. Enter the cotton into the cold dye-batii, 
and raise the tem])erature gradually to about 150“ F. 

Method (!J).—Very good blue-blacks are produced by dyeing 
logwood black on cotton which has been first dyed blue in the 
indigo vat. The following is a special method, according to the 
DetiUehe, Fdrhcrzeitnmi. 

The cotton yarn is boiled out in a solution of sodium silicate, 
rinsed, dyed a light blue shade in the indigo vat, soured with 
sulphuric acid and rinsed. It is then dyed with 15 per cent, of 
logwood extract and U per cent, of copper sulphate, at a tempera¬ 
ture of 122“ F. Lift tbe yarn and allow to age in the air, wring 
and dry in a fairly hot stove. The colour is finally developed in 
a hot bath containing 3 per jent. of potassium bichromate. Tbe 
yarn is now thoroughly rinsed, passed through a solution of 
Turkey-red oil and dried. 

Cotton pitioegoods are frequently dyed logwood black on 
continuous dyeingMiiachines, similar to those which are used 
in dyeing the sulphur dyestuffs. 

Thef method resembles that given below for the continuous 
dyeing of cotton warps. 

1 Ttaite des MatierfB (hlorantc^. 
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Black on 150 Ihn. of Loose Cotton. —A very beautiful black 
may 1)0 dyed in tbc following manner:—Pro])are the first bath 
by boiling out 10 lbs. of fustic chips, 10 lbs. catechu, lbs. co 2 )por 
sidi)hiite. Enter the cotton into the boiling bath, boil for 1 
hour, steep overnight. Take out in the moi'iifiig and bydro- 
oxti'act. 'Pi’cpare ii fi'esh bath with:—5 lbs. potiissium bicllro- 
mate, 5 lbs. cojjper sulphate. Enter the cotton at the boil and 
work for 2 hours. Take out, allow to draiii, wash thoroughly, 
hydroextract and open the cotton well out. 

The dye-bath is prei)ared by boiling o)it 70 lbs. logwood chips and 
5 lbs. fustic chips ; then add 11 lbs. copi)er sulphate. Enter the 
cotton at the boil, w'ork it well for 2 to 5 houi-s, until the shade 
required has been obtained. 

Black on, \r)0 Ihs. of Loose Colton .—25 lbs. sumach leaves, 15 lbs. 
catechu, 25 lbs. logwood chii>H. The catechu is dissolved in boil¬ 
ing w)iter, the sumach iind the logwood are filled into bags, which 
aro Buspeudod in the boiling dye-bath. Then add the catechu 
solution and 5 lbs. coi)i)er sulj)bate, ontei' the cotto)), boil slightly 
for 1 houi', i»llo\v to reinain in the bath overnight. Next moi'n- 
ing lift the cotton out, boil 50 lbs. of logwood chi 2 )H in the liquor, 
and add 7 lbs. of soda iish and 5 lbs. co 2 )pe)' sulphate. Enter the 
cotton, allow to simmer for about ludf an hour, and leave the cotton 
in the hath from (1 to 8 hours. Then lift out, wash and dry, 
If fustic chips ai'o used in place of the sumach, a somewhat 
duller hlack is obtained. 

Logwood Black on 300 Ihs. of Cotton yarn. —Prepare the bath 
with:—20 lbs. sumach extract, 7 lbs. logwood extract, 8 lbs. fustic 
extract. Enter the yarn at 135° F., turn a few times and steep 
overnight. In the morning lay up and allow to drain. Then 
give 5 turns in a cold bath containing 25 lbs. ferrous sulphate and 
9 lbs. chalk; wring out and treat for half an hour in the old sumach 
bath, wring and turn 5 times in a cold bath containing 7J lbs. 
potassium bichromate; steep for half an hour, lift out, allow to 
drain, and dye 1 to hours with 15 lbs. of logwood extract, the 
decoction of 10 lbs. of logwood dhips and 1J lbs. soda ash ; lay up, 
add 5 lbs. ferrous sulphate to the bath, turn 5 times, wash 
thoroughly, and oil with an emulsion of 9 lbs. cotton-seed oil 
and 4 lb. soap. Wring or hydroextract, and dry. 

Logwood Black on Cotton Warps. —The warps are boiled in a 
two-box machine with extract of myrabolans. This is followed 
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by a passage through a three-hox machine, the first 2 boxes 
containing lime-water, the 8rd box a solution of ferrous 
siilpliate. The warps are now allowed to lie for some time. 

The dyeing machine, which resembles an ordinary warp 
dyeing machifie (Fig. 8.5, p. IKM), consists of 8 lioxes, total 
length from d.'i-lO feet. The 1st, 7tli and 8th box »are each 
about 5 feet, the other boxes each about 4 feet in length. 

Lime-water is continuously supplied into box 1, whilst tlie 
boxes 2, 8, 4, 5 and (i contain a solution of logwood extract. 

Whilst the dyeing o])eration is proceeding, “ bematine ” solu¬ 
tion is continuously supplied into box (i only. From here the 
liquor passes by means of suitably placed overflow pipes into 
box 5, then into box 4, then into 8, and finally into box 2. In 
this box the nearly exhausted logwood liquor meets the freshly 
mordanted warp. 

Nearly all the dyestuff is absorbed by the cotton, and the 
exhausted liquor is conducted away through an overflow' pipe. 
From box C the warp, after having been sipieezed, passes into 
box 7, which contains a weak solution of ferrous sulphate. In 
the 8th box the warji is finally rinsed in running water. 

The warp may be dyed in “ one run ” if a machine about 80 feet 
in length is used, consisting of K) boxes, each of which should 
be about 8 feet in length. The quantities required to dye 
1,000 lbs. of warps are approximately:—40 lbs. logwood extract 
(bematine), 26 lbs. ferrous sulphate, 120 lbs. extract of myrabolans, 
56 lbs. quicklime. 

Lo<jwo()(l lilack mi Cotton I'ierenooch .—In place of mordanting 
the cloth with iron liquor alone, which is apt to produce 
“ bronzy ” shades, a mixture of iron liquor and “ rod liquor ” is 
frequently used. The cloth is passed through the mordant in 
a slop-padding machine and immediately run over the drying 
cylinders. • 

Preparation of the Padding Liquor:—6 gallons of iron liquor at 
31° Tw., 3 gallons of red liquor at 16° TV., and about 27 gallons 
of water. The specific gravity of the solution should be about 
6 ° Tw. 

The pressure on the bowls of the padding machine should 
be regulated so that a piece of 79 yards in length and 
24J inches in width, weight about 18 lbs., will take up about 2 
gallons of this mordant. After drying, the pieces are aged in the 
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Mathor-I’latt and fixed in an open soaper. Various fixing agents 
may l)e used ; good results are obtained by fixing in a solution con¬ 
taining about :i ozs. of sodium ))inarseuato andl| ozs. of sodium 
phospliato, i)er gallon, with the addition of a small (piantity of 
chalk'. Tho pieces are j)assed througli this solutfon in the first 
compartuiant of the open soaper at a temperature of about 70° C. 
After this tho goods are first washed in boiling and then in cold 
water. If a large number of pieces be passed continuously 
through the machine, it is advisable to prepare a stock solution 
which is added from time to time in order to keep up the 
strength of the fixing bath. The pieces are dyed in rope form 
in the dye-bock. A small (piantity of chalk is first added to the 
water in the dye-bock, and after this the reipiisite ipiautity of 
colouring nmtter. For 70 lbs. of cloth, .*) lbs. of logwood exti'act 
and 1 to if lb. of fustic extract (or ()uercitron extract) will bo 
required. Tho pieces are entered into the cold bath; the 
temperature is then raised within half a,n hour to the boil, at 
which temperature the dyeing is continued for half an hour. 
The goods are now washed and, if necessary, passed through a 
bath at about 60” C., containing about per cent, of potassium 
or sodium bichromate. They ai'e finally washed and dried. 

Ftixtic, Yrlloir JViMxl iir Old Fustic. 

Fustic is the wood of a tree belonging to the Uiiicaciuc, known 
as l\I<inis Unrtorid. Superior qualities are obtained from Cuba 
and Tampico. The colouring matter of fustic contains, according 
to Wagner, morinfaunic add and ntoric add. The wood is sold 
either as chips or raspings, or in the form of liquid or solid extract. 

Fustic was formerly largely employed in dyeing yellow shades. 
It is now chiefly used for the purpose of shading logwood blacks 
and in conjunction with catechu for browns. 

Dyed on tin and aluminium mordants, fustic produces yellows ; 
on iron and copper mordants, yello\v-olive shades; on chromium 
mordants brownish-yellow shades. 

Greens may be obtained by dyeing cotton in the indigo vat, 
mordanting with aluminium acetate, fixing with sodium silicate, 
and finally dyeing with either fustic, quercitron bark, or weld. 

Fustic is sometimes used for shading Aniline blacks. 

Young Fustic or Fustet, 

Young fustic is the wood of the tree Rhus cotinus. 
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It gives shades similar to those produced with quercitron hark 
and Persian berries. Tho shades are, however, very fugitive, and, 
therefore, little used. 

Quercitron liarje. 

Quercitron bark is the inner bark of a species of oak,, Qiurcus 
niijra,or Quercus tinctnriu, which grows chiefly in Pennsylvania and 
in North and South Carolina. The colouring matters contained 
in quercitron bark are ipiercitrin and qacrcetin. 

The shades obtained by dyeing with a decoction of the bark 
are similar to those obtained with fustic. 

Quercitron bark is sold as extract or in the form of powder. 

Flavin, which gives stronger and brighter shades, is a prepara¬ 
tion of quercitron bark. 

Wdd. 

Weid is a kind of mignonette, Reseda lutcola, which is cuitivated 
in France and in other European countries. The colouring matter 
of tho weld is luteoUii. Shades obtained by dyeing weld on 
different mordants resemble those produced witli fustic and 
with quercitron bark. 

'Turmeric or Indian Raffron. 

Turmeric is the root of the Curcunm tiiictoria, which grows in 
China and in the East Indies. The colouring matter contained 
in turmeric, care,'t/Dhi, is readily soluble in alkaline solutions, but 
only slightly soluble in water. Cotton and other vegetable fibres 
may be dyed direct or with the addition of a small quantity of 
sulphuric acid or alum. Brilliant yellow shades, very fugitive 
to light and turning brown with soap and alkalies, may be 
obtained by dyeing with turmeric. 

Tersian Berries. 

Persian berries are the dried unripe fruit of Rhamims, a shrub 
which grows in the East and in Southern Europe. The yellows 
produced by Persian herries are redder than fustic or quercitron 
bark shades. . 

The colouring matter is chiefly used in calico printing. 

Safjioioir or Bustard Saffron. 

Safflower consists of the flower of Carthamiis tinctoria. It 
contains two colouring matters, a yellow which is readily soluble 

B,D. ’ N 
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m water and a red which is insoluble. Previous to the introduc¬ 
tion of the coal-tar dyestuffs, the red colouring matter of the 
safflower had been used extensively in Europe in cotton dyeing. 

The author' found that the yellow colouring matter of the 
safflower had been used in the dyeing of miiiilmy cloths of two 
mummies which belonged to tlie Xllth. dynasty, about 2,500 is.c. 

lied Wood,—Bmdl Wood,—Sapan fl'iiod,—Lima Wood or Ver- 
nambueo Wood. 

These woods are known as soluble red' woods, because the 
colouring matter, brasilin, wliich they contain in the form of a 
glucoside, is readily soluble in water. The woods belong to the 
various species of the genus Ctesidpina which grow in Brazil, 
Mexico, Peru and the East Indies. The red woods are sold in 
the form of chips, raspings, or extracts. Dyed on aluminium 
mordants they give dull bluish-red shades; on tin mordants 
scarlet shades, which are very fugitive. 

Barwood, — Camwood, — Sandal Wood, — Saunders JVood or 
Oaban IVood. 

These woods belong to the class of insoluble red woods, because 
the colouring matter which they contain is practically insoluble 
in water. They are used in the form of raspings. Imitations 
of Turkey-red wore formerly obtained by dyeing barwood on a tin 
mordant. 

Barwood shades are faster than shades obtained by dyeing 
with the soluble red woods. 

Madder. 

Madder is the root of the liabia iincUrrium. It was formerly 
very extensively employed in dyeing Turkey-red. Madder was 
formerly cultivated in many European countries, but it has been 
entirely replaced by the Alizarines. The colouring matters con¬ 
tained in the madder root in the state of glucosides are alizarine 
mipurpurine. The latter produces yellower shades than the 
former. The application of madder in cotton dyeing is identical 
with that of Alizarine. 

Cateehu, — Catch,—Terra Japonka or Gambier. 

Next to logwood, catechu is one of the few of the natural 
‘ Joufii. Hoe. JJi/ers and CohurisU, Vol. XNV., 223 -227, 1909. 
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colouring matters which is still extensively employed in cotton 
dyeing. 

The Bewjal cati'clni is obtained from Acacia caiccliii, the Pcf/a 
or Bumhay catechu from Arcca catechu, and the Gamhier from 
Uncaria Gamhicf. All the different kinds of catechu contain 
catechutaiinic acid and catechiu. Catechu is excellently suited 
for the dyeing of heavy brown shades, which are remarkable for 
their fastness. Catechu is frequently used as a mordant for 
the basic dyestuff's. Useful shades, very rich over hand, are 
produced by dyeing colours such as Magenta, Eismarck Brown, 
Methyl Violet, etc., on a catechu “ bottom.” 

Catechu should be dissolved in boiling water with the addition 
of about 5 per cent, of copper sulphate, calculated on the weight 
of the catechu. The cotton should be entoi-ed into the hot dye- 
bath (180“ to 212“ E.), worked for ^ to 1 hour, when dyeing light 
shades, W'hilst for dark shades it is better to work for half an hour 
and to steep the cotton overnight. The material is now wrung 
or hydroextrncted and the colour is developed and fixed in a 
fresh hot bath containing potassium or sodium bichromate. 

It is doubtful as to whether this method gives the most 
economical results, especially if the catechu bath has to be used 
repeatedly. Developing of the colour in a fresh bath with 
copper sulphate will, in many instances, give better results. 

Eor heavy shades the cotton may be treated with the catechu 
solution and then passed through a bath containing an iron 
mordant, such as pyrolignite of iron, or ferrous sulphate. The 
material- is finally chromed. 

A groat number of shades are obtained by adding logwood, 
fustic, etc., to the catechu bath, or by topping catechu shades 
with these colouring matters. 

In conjunction with logwood, catechu is also used in dyeing 
blacks on cotton. The material is treated first with catechu, or 
with catechu and logwood extract, then with an iron mordant, 
afterwards dyed with logwood and finally fixed with bichrome. 

Another method consists in drying the material after the 
impregnation with catechu and before the fixing wdth bichrome. 

Catechu is also extensively used in dyeing sail-cloth and yarn 
used in the manufacture of fishing nets. It exerts a preservative 
action on cotton, i.e., it prevents it from becoming rotten after 
impregnation with the sea,-water. 

N 2 
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The following natural colouring matters, are of no interest to 
the cotton dyer:— 

Cdchincdl, Ammoiiiacal Cochitvdl, Lac-dye, Kcrniea, Orchil, 
Ctulhcar, AnnulUi, Orlecm. 

III the^ollowing a few methods of dyeing browns, greys, etc., 
with catechu, logwood, etc., are given. 

Grey on 150 Ihg. of Loose Cotton. 

30 lbs. logwood chips, 10 lbs. fustic chips and 10 lbs. catechu. 
Doil for one hour, then add slow ly 2^ lbs. soda ash, 5 lbs. copper 
sulphate and 1 pint pyrolignito of iron. Enter the cotton, work 
near boiling point for 1 hour, steep overnight, lift out in the 
morning, allow to drain and wash. 

Medium Grey on 100 Ihs. of Cotton Yarn. 

AVork the yarn for about half an hour in a bath containing 35 
gallons of a decoction of logwood (see ji. 171), with the addition of 
a .small quantity of soda ash. Wring and treat for half an hour in 
a fresh bath with 3 lbs. ferrous sulphate and 1| ozs. soda ash. 
llinse, wring and pass again through the first bath, wring, pass 
through the second bath, wash, soap and dry. 

TAyltt Grey on 100 Ihs. of Cotton Yarn. 

Treat as given for medium grey with 18 gallons of logwood, 
2 lbs. ferrous sulphate and 1 oz. soda ash. 

Medium Grey on. 60 Ihs. of Cotton Yarn. 

Work the yarn for half an hour in a cold bath containing 2 lbs. 
sumach extract and 1 lb. quercitron extract (solid); wring or 
hydroextract and treat cold with 2 lbs. ferrous sulphate and 1 lb. 
nitrate of iron; allow to drain, and linish with 2 lbs. of alum at 
110° E., wash, wring and dry. 

Medium Yellowish-hrotrn on 50 ^s. of Cotton Yarn. 

Work the yarn for half an hour at 156° E., in a bath containing 
6 lbs. catechu, 1 lb. quercitron extract (solid) and 3 lbs. turmeric. 
Allow to drain, and turn for a quarter of an hour in a fresh bath 
with lbs. bichrome, at 156° E. Allow to drain and pass 
through a bath at 110° E., containing 2 lbs. alum. Wash and dry. 

Dark Brown on 50 Ihs. of Cotton Yarn. 

Work the yarn for 1 hour at 170“ E., in a bath containing 
14 lbs. catechu, 4 lbs. logwood extract (solid), 2 lbs. quercitron 
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extract (solid). Allow to draii. and work for a quarter of an hour 
at 170° E., in a bath with 2 lbs. biehrome. Wash and dry. 

TAfilit hriUiant YcRmp on 50 Ihx. of Cot,ton Yarn. 

Prepare a ba^ with 14 lbs. turmeric and 8 ozs. sulphuric acid. 
Turn the yarn for a quarter of an hour at the boil. Rinse and dry. 

Dark Maromt on 50 f/w. of Cotton Yarn. 

12 lbs. catechu, 1 lb. copper sulphate, 4 lbs. logwood extract 
(solid). Enter the yarn at 190" F., give a few turns and steep 
overnight. Lay up in the inoi'ning and fix for a quarter of an hour 
at 190" F., with 8 llis. biehrome. Pieturn to the first bath, to which 
4 lbs. of logwood extract have been added, work for half an hour, 
wring and pass through an emulsion of soap and oil. Wring 
and dry. 

Brown on 150 Rm. of Loose Cotton. 

Prepare the bath with 35 lbs. catechu, 7 lbs. logwood extract, 
7 lbs. quercitron, 7 lbs. copper sulphate. Enter the cotton, boil 
for 1 hour, steep overnight. Take the cotton out in the morn¬ 
ing, allow to drain, hydroextract and enter into a boiling bath 
containing 2i lbs. copper sulphate and 5 lbs. biehrome. .411ow the 
cotton to remain in this bath for 2 hours, lift out, drain, and allow 
to age for some time. Wash thoroughly and dry. 

Catechn Brown on Cotton Y'arjis. 

A solid cutch brown on cotton warps may be dyed in a 5-box 
warp dyeing machine. See p. 864. The width of the I'oxes is 
2 J feet, the depth 2^ feet. The length of the first 4 boxes is 
4 feet each, that of the 5th box, 5 feet. 

In the let and 2nd box the warp is impregnated with the 
catechu solution which has been prepared with the necessary 
quantity of copper sulphate. The 3rd box contains water, the 4th 
the biehrome solution. In the 5th box the warp is rinsed in 
running water. • 

Approximate quantities required for dyeing 800 lbs. of cotton: 
1 cwt. catechu, 15 lbs. copper sulphate, 30 lbs. biehrome. The 
warp should be well boiled either in a high-pressure or a low- 
pressure kier and squeezed before dyeing. 

A certain amount of catechu is removed by the slight rinsing 
given in the 3rd box, but it has been found that the shades of 
brown produced are much cleaner (less “ dusty ”) than if the rinsing 
is omitted and the warp passed directly into the biehrome bath. 



THE AliTIFICIAL HYESTUFFS 
Abbreviations used in Parts VIIL to XIV. 

Bfi. .Biidisclin Aiiilin und Sodn-BaRril^ Iaidwip;shafoii-<Bi-Blinie. 

TholJi’itish Alizarine Compaiiy, TaniiteJ, Silvortown, London. 

Bo. .Aetien (n'sellseliaft fiir AniIin-]^’ul>rikation, Berlin. 

By. 'l'’iirl)onfabrikeB, vorin. k’r. B.'iyor A- (^o , I^lborfeld. 

C'. Tlio Clayton Aniline (’()ini)any^, Limited, MiiiieheRter. 

Ca. 'JjeojM.jld Cassella A Co., Cf.in.b.ll., Fraiikfort-on-Maine. 

CL Soeiety of Chemical iTidirstry, Basle. 

Cl. Claus A ('(>., Lroylsden, near Mancbe.ster. 

Da. AVuellin^, Dahl A Co., Act.-G(‘s., Barinon. 

DII. Ti. Durand, IJn^aionin A Co., Basle. 

0, Aniline Colour and 3'jxtraet Works, bn-merly J.B., Oei^^y, Basic. 

II. Bead, Holliday A Sons, Limited, IIuddcrsHdrl. 

J. • Carl Jager, DuKsoblorf-Dciendorf. 

Ka. 'Kalle A Co., Aet.-Ccs., Biobrich-ou-Ilhine. 

Loo. * Farbwerk Muhlheiin, formerly A. Lconbardt A Co., Mulilhcim. 

Lov. T.evinsteiii Limited, Blackley, Manchester. 

Mli. ^ Farbwerko vorm. Meistor, liueius A Bruning, lIoochst-on-Maino. 

Oe. • Chemische Fubrik (iiiesheim-Elektron, Weik Oehlo]’, Oli'cnbach-on- 
Maine. 

OSF. Frste Oesterreicbisc-be Soda Fabrik, Hrnsehau. 

Poir. 'Sociote Anonyine dfts Matieres Colorantes et lYoduits Chimiqnes de 
Saint-Denis (A. Poirrier and G. Dalsnce), Paris. 

Sa. Sandoz Chemical Works, Basle. 

Sell. ^The Schocllkopf Aniline and Chemical Co., Buffalo. 

W. Chemische Fabnkon^vorm. Wcilcr-ter Meer, TJerdingcn-on-Bhinc. 
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BASIC COTTON DYESTUFFS 

(Di/estiift'n irhirh ai r chirlUj Dyed on Tannin Mordant.) 

[In tho following; taWps the figureK lipforo tho name of a dyoetuff, e.;/., 
(1, 2,:!), imliciite Uic special metlioils of dyeing described in Fart VJII., 
wliiidi inny be aii])lied, while the letters after the mimp, (Ba.), 
denote the name of the maker or makers.] 


Ykli.dws and Obaa'oe.s, 
Acridine Oohlen Yellow (Loo,). 
Acridine Oranges (Leo.). 

Acridine Yellows (Leo.). 

Aniline Y'ellow (On.). 

Auracine (By.). 

(1, (i) Auraminc (lia., Bo., By., CL, 
0., TL, J., Kn., Leo,, Lev., ML., 
Sa., W.). 

Anroiihosjihino (Bo.). 

(I) Azophosphino (ML.). 
Benzotlavine (Oe.). 

Brilliant I’hosphines (Be., Cl.). 

(1) Chrvsoidinos (Ba., Be., By., Ca., 
OL, CL, Da., 0., IL, J., Ka., Leo., 
Lev., ML., Oo., Foil-., W.). 
Coriollavinee (Oe,). 

Coriphosphines (By.). 

Cotton Orange (Da.). 

Diamond Phosphine (Ca.). 
Euchrysine (Ba.). 

East Cotton Yellow (Da.). ^ 

Elavazol Yellow (Da.). 

Flavinduline (Ba.). 

Elavopliosj)hine (ML.). 
Ilomophosphine (Leo.). 

(1, 2, :i, U Janus YellW (ML.). 
Leather Yellows (Da., Ka., Leo., 
ML.). • 

(1) Methylene Yellow (By., ML.). 
New Acridine Orange (Leo.). 

New Phosphine (Ca.). 


Pa,ra-Phosphino (Ca.). 

Patent Phosphines (Cl.). 
Philadelphia Yellow (Be.). 

(1) Phosphines (Ba., Bo., (!a., CL, 
Da., IL, J., Ka., ML., Oe., Poir,, 
W.). 

Rhoonine (Ba.). 

Rhoduhno Orange (By.). 

Rhodnlino Yellows (By.). 

'I'annin Oranges (Ca.). 

Thiotlavines (Ca.). 

Yellow (Be.). 

Xanthine (Poir.). 

Reds. 

Acetate Magenta (IL). 

Acridine Reds (Leo.). 

Acridine Scarlets (Leo.). 

Aniline Maroon (Ca.). 

Aniline Scarlet (W.). 

Anlsolino (Momiet). 

Bordeaux (Ka., W.). 

Brilliant Rhoduline Red (By.). 
Brilliant Rose (liOo.). 

Jlrilliant Saffranine (Be.). 

(1) Camelia (Be.). 

(1) Cardinal (Be., ML.). 

Cardinal Red (W.). 

Carthamines (W.). 

(1) Cerises (Ba., Be., Ca., Da., 0., 
IL, Ka., ML., W.). 

Clematine (G.). 
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Cotton Beds (Bev.). 

Diamond Magenta (lia., By., Da., 

01 .). 

Fast I'iiiks (Da.). 

Fast B(m 1. tlifSa (FjOo.). 

Goriiiiimn (tai.). 

(1) Ori'iiadino (II., Oe., ML,). 
IrisjitnijK' ((’a.). 

(1) IsoniMne (Bo.). 

(I, 2, :i. i) Jann.s Bed (ML.) 

(1) Maf;oiila, Kiiolisino or Eoscine 
(j!ii., B(!, By.C.a., (d., Cl., Da., G., 
11., d., Ka., Jjoo., MJj., Co., Boiv, 
Sa., W.). 

Maf'oiita Bowder (Ba.). 

Maf,'onta Wcarlot (lia.). 

(1) Maroon (II., ML.). 

Neutral Bed (Ca.). 

(1) Now MiiH'onta (ML., By., Oe.). 
I’yroiiino (Leo,). 

(1, (!) Khodaininos (lia., Bo., By., 
CL, Ka,,ML., Sa.). 

(1) Ehodainine Bonoeau (Mia). 
Ehoduline Pinks (By.). 

Ehoduline Bod (By.). 

Ehoduline Koarlet (IJy.). 

(0) Bosiizeine ((la.). 

Eosole Eed (By,). 

Eosole Scarlet (By.). 

Buldne (Ba., Be., Da.), 

Eussiaji Bed (Ca., Oo.). 

(1, 4, 6) Saft'raninc (Ba., Bo., By., 
Ca., CL, Cl., Da., IL, J., Ka., 
Leo., ML., Oe., I'oir, Sa., W.). 
Saffi-auino Scarlet (Ba., Loo., MT;.). 
Scarlet (Da.), 

(1) Scarlot for Cotton (Cu., ML.). 
Tannate Fast Scarlet (Da.). 

Tunnale Eubine (Da.). 

Blues and Violets. 

Acotin Blue (CL). 

Acetindnline (Ca.). 

Alkali Blues (01.). 

Alkaline Blue EEE to 6B (Ca.). 

Azure Blue (II., Sa.). 

Basle Blue (DTI.). 

Bengal Blues (G.), 


(5) Blackley Blues (Lev.). 

(5) Bleu de Lille (Oo.). 
ilrilliant Blue (Sa.). 

Brilliant Cro.syl lilun (Loo.). 
Brilliant Diazino BIuos (Ka.). 
Brilliant 01acier*BIuo (Cl.). 

Brilliant Ehoduline I’urjde (Bj'.). 
Brilliant Victoria Blues (CL). 

(lapri 1 Hue (I joo.). 

(o) China. Blue (ML.). 

Cloinatine (G.). 

(o) Cone. Cotton Blues (ML.). 

(o) Cotton Blues (Ba., Dn., O., ML., 
Oe., Foil'.). 

(.j) Cotton Light Blue (ML.). 

Cro.syl Blue (Loo.) 

Cresyl Fast Violets (Loo ). 

(I) Crystal Violet (lia , liy , Ca , CL, 
Da, f!, ML., Sa, AV.) ' 

Dark Blue (Ba). 

Diazine Blue (Ka.). 

Diphon Blue (Be.) 

(1) Ethyl Blue (ML.) 

Ethyl Puiplc (Ba, ('!.). 

Ethyl Aricdet (Crystal Violet), (Cl.). 
Fast Blue (CL, Ka., Leo., Sa., W.). 
F'ast Blue for Cotton (Be., I’oir., Oe.). 
(1) Fast Cotton Blues (ML ). 

Fast Navy BIuos (Ka., Oo.). 

Fast Neutral Violet (Ca-). 

(I) Fust New Blue (ML.). 

Gontianine (Q). 

Glacier Blue (Cl.). 

Heliotropes (Ka., Leo.). 

Helvetia Blue (G.). 

Hofmann’s Vhdet (Poir.) 

(1,1) Indumine Blue (Cl., ML.). 
Indazines (Ca.). 

Indinc Blues (Lev.). 

Indoine Blue (Ba., 0.). 

(4) Indol Blue (Be., Leo.), 

Indono (Ca.) [Madras Blue (Poir.)]. 
Indono Blues (By.). 

(1) Indophene Blue (ML.). 

(1, 2, 3, 4) Janus Blue (ML.). 

(1, 2, 3, 4) Janus Dark Blue (ML.). 
Jute Blue (Oe.). 

Light Blue for Silk (Be.). 
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Madras Blue (Poir ). 

Malta Bliio (P<iir.). 

(1) Murine l!IuCR(]ia., ML., Sa., \V.). 
Moldola’s Blue v- Now Blue. 
Metaphoiiyloiic I^Jucr (Cii.). 

Methyl Hliios (Be , (!a., ML.). 

(0) Methyl Blue for (lottoii (Ka, Oc., 
ML.). 

{(>) Methyl Ootton Bines (Da.). 

(1) Methylene Blues (Ba., Be., By, 
('a., (I, II, J., (d., Ka , Leo., 
ML , ()(;., I’oir., Sa., W ). 

(1) Methylene Dark Blue (ML.). 

(1) Methylene 11 eliotrope (ML ). 

(1) Methylene Indigo 0, SS (ML.). 
(1) Methylene Violets (ML). 

Methyl Indones (tVi ). 

(1) Methyl Violets (Ba., Be., By., 
Cu., 01, Cl, Dll., 0., J., Ka.Lco., 
Ley., ML., Oe., I’oir., Sa.) 
Musoarinu (DII). 

Naphthol Blues (Da., W.). 

(4) Naphtindones (Oa). 

Navy Blue 1). (De.). 

Neutral Blue (Ca). 

Neutral Violet (Oa.). 

New Bluos (Meldola’s Blue) (Ba., 
By., Ca., CL). 

New Cotton Blues (Leo.). 

Now Ethyl Blue (ML.). 

Now Metamine Blue (Iieo.). 

New Methylene Blue (By., Ca.). 

New Victoria Blue (By., 01., M.L.). 
Night Blue (Ba., Cl., Sa.). 

Nile Blue (Ba.). 

Paraphenyloiic Blue (Do.). 
Paraidienylone Violet (Da.). 

Paris Violets (Methyl Violets) (Poiii^. 
Peacock Blues (Ka.). 

Phonine Dark Blue (Da.). 

Phenine Navy Blue (Da.). 

Printing Blue (Ca.). ^ 

Pm’e Blue (Ka., Oe., ML.). 

Bed Blue in grains (Oe.). 

Bed Violet (W.). 

Bhoduline Heliotrope (By.). 

Ehoduline Sky Blue (By.). 

Bhoduline Violet (By.). 


(1) Eesolan BO (MTi.). 

Sctocyanine (G.). 

Setoglaucine (0.). 

Setopalino (G.). 

Sidid Blue (Ca.). 

(5) Sohihlc Blues (Ka., t'L, Oe., Sa.). 
Swiss Blue (11.). ' 

Tannate Violet (Da.). 

Tannin Heliotrope (Ca.). 

Thiazine Blue (0.). 

(1) Thionino Blue (Be., ML.). 
Toluidine Blue (B.i.). 

Toluylene Blue (Oe.). 

Turquoise Blue (By.). 

(1, 2, ;j, 4) Victoria Blue.s (l!a., Bo., 
By., OL, J., Ka., 11., ML., Sa., W.). 
Victoria Pure Blue (Ba.). 

Violet 0 (I’oir.). 

(d) Water BIuo.s (Be., Oa.). 

OUEKMS. 

Azino Green (Leo.). 

Bonzol Green (Oe.). 

(1) Brilliant Green (Ba., By., Oa., 
Cl., Da., G., IL, J., Leo., ML., Oe., 
Poir., Sa., W.). 

Oapri Greens (Leo.), 
t'hiua Green (liy.). 

Diamond Green (Ba.). 

DiazinoGreen (Ka.). 

Emei'ald Green (1 )a.). 

Ethyl Green (Bo.). 

East Greens (CT.). 

Green Powder (IL). 

Imperial Green (By.). 

(1, 2, :i, 4) Janus Green (ML.). 

Leaf Green (Be.). 

Light Green (Leo., Poir., W.). 

(1) Malachite Green (Ba., Be., Ca., 
Cl., G., H., J., Ka., ML., Sa., W.). 
•(1) Methylene Green (Ba., By., Ch, 
G., Ka., ML., Sa., W.). 

New East Greens (Cl.). 

Solid Green (Ca, Leo.). 

Tannate Dark Green (Da.). 

Tannate Past Green (Da.). 

Victoria Green (Ba., J). 

Zinc Green (J.). 
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Buownr. 

A<Ti(Iinn Ih'own (Loo.). 

(1) lUsmarck lU'owjis (MiUKnic'stor 
Itrnwn) (Bo., liy., (’I., (1., [Jo., 
II., .1., Ka., Leo., Lev, Oo., Boh*., 
Sa., W.). 

Brown (f. &*]i. oonc., ((I). 

(1) Outoh Ilrown ((L, ML.). 

(1) Dark Brown (MTj.). 

Exoolsior Brown (Da.). 

(1, 2, o, -I) Jatins Brown (ML.). 
Leather l»rown (By., Ca.), 

Nut Brown ((Ja.). 

Phonylone Brown (AV.). 

Bheonino (Ba.). 

Tannin Brown (<'ii.). 

(1) VoMiviiio (Ba., I)a., J., ML.). 

Vaiuoi's. 

Black for arlilicial Silk (('a., AV.). 


Dia/ino Black (Jva.). 

])irect Oroy (Poir.). 
l'’asi (iroy U (Oo.). 

Llr(\y NO (Sa.). 

(ircy (I’oir.). , 

(1, 2, .'I, 4) Janus Blacks (ML.). 

(I, 2, 4, 4) Janus Oroy (ML.). 

Jet Black (Ba., J.). 

Jute Blacks (Ba., Bo., (’a., CL, Lev., 

W.). 

Tjofjwood Substitute (AV.). 

Malta Oroy (Poir.). 

(1, 4) Motliylene Oroy (ML., Sa.). 
Neutral Black (A\’.). 

New Fast Orc'y (By.). 

Ni^risiiu' (Poir.). 

Silk Oroy, fast to water (ML.). 
Sjiecial (Irey (Poir.). 

Tannato Fast Black (Da.). 

Tannate Greys (Da.). 


The Basic Dt/cstull's are especially marked by their brilliancy 
and richness of shade. Their colouring power is superior to 
that of the suhsfaiitirc coilon (li/csinfj's, but they are, generally 
speaking, fugitive to light and do not stand washing very well. 
Although still largely used, they have been replaced to a con¬ 
siderable e.xtent by the substantive dyestuffs. 

AprucATioN OF TUB Basic Cotton Dyestuffs. 

Dissdiriiig of the basic dyesiiijis .—The dyestuff should be 
stirred up with a small quantity of boiling condensed water; 
then gradually add more boiling water, stir and boil for a short 
time. If standard solutions are prepared care must be taken to 
make them sufficiently dilute in order to prevent crystallisation 
of the dyestuff when the solution becomes cold. 

Aiiraminc solutions should not be heated above 160” to.170” P. 

Solutions of Bismarck Broini and ('hrjisoidinc should be 
boiled a few minutes only. 

Victoria Blues should be stirred with acetic acid, Fast Blue 
fur Cotton with acetic acid or hydrochloric acid, and some of the 
cheaper kinds of Magenta with hydrochloric acid, before the 
boiling water is added. 

Diplienc. Blue B d R Base (Be.), 80 parts of which are equal 
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to 100 parts of lUne B d- It (Be.), is dissolved in the 

following mannerStir to a paste 1 part of the Base with 
•2 parts boiling water, add 2 parts acetic acid (80 per cent.), 
allow to stand for a short time, and then dissolve in boiling 
water. * 

4 

nilli the Banie Dijeshijfs oh Tminin Miirilcint. 

The principal mordants employed for fixing the basic dyestuffs 
are the tannins. The purest shades are obtained when tannic 
acid i.s employed. Tbe other tannin materials, such as sumach, 
nut galls, myrabolans, etc., lint the cotton more or less, a fact 
which requires to be taken into consideration when employing 
these materials for mordanting. 

Sumach leaves, if used in place of tannic acid, are placed into 
a bag and boiled for .) to 1 hour in the bath. 

The application of catechu as a mordant tor basic colours lias 
been described under “ Catechu.” In the following part the 
application of tannic acid will be discussed. The corresponding 
quantities of other tannins which may be used in place of tannic 
acid depend upon the amount of tannic acid which the material 
used contains. The necessary information will be found under 
“ Tannins.” Tho amount of tannic acid used depends upon the 
quantity of dyestuff which has to be fixed upon tho fibres. If 
the amount of tannic acid used is largely in excess of that 
required, uneven dyeings will result and the shades will suffer as 
regards brilliancy; whilst, on tho other hand, the fastness of tho 
dyeings will be inferior if the quantity of mordant is too small. 

The cotton should be well boiled, and rinsed or soured and 
rinsed, before mordanting with tannic acid. The temperature 
of the mordanting bath, when entering the material, ought to be 
near boiling point, but the liquor must be allowed to cool during 
mordanting. For heavy shafles the cotton is entered into the 
bath, containing 2 to (! per cent, of tannic acid, worked for some 
time and then steeped for some Ijjme in the liquor, usually over¬ 
night. For light ^hades the cotton is worked in J to 2 per cent, 
of tannic acid for 1 to 2 hours. 

The [proportion of cotton to liquor should be about 1: 15 or 
1: 20. The tannin bath may be used repeatedly ; one half of the 
quantity of tannic acid added to the first bath has to be added 
for every subsequent lot pf cotton. 
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Boiling, or wetting out of the material before the treatment 
with tannic acid, is not always necessary., For dark shades the 
cotton may be directly immersed in the hot tannic acid bath. 
An addition of Turkey-red oil, or, better still, of Mouopolo soap 
to the mordanting bath will greatly assist e-^fen penetration. 
Such an addition is also of advantage in mordanting very hard 
twisted yarns or heavy piecegoods. 

After impregnation with tannic acid the cotton is squeezed, 
wrung, or hydroextracted, and is then ready for the fixing wdth 
tartar emetic or with another antimony salt. In very few 
cases only is the impregnated material dyed without previously 
fixing the tannin with an antimony salt, because shades obtained 
in this manner are not fast. The corresponding amounts of the 
different antimony salts which may be used in place of tartar 
emetic arc given onp. 81. 

The fixing bath is usually employed cold or warm, and it 
should contain from 1 to 4 per cent, of tartar emetic. It may 
be employed repeatedly, but as it becomes gradually more and 
more acid, it requires neutralising with either chalk or soda 
ash. When using the latter the solution should be added 
carefully until the bath becomes slightly turbid. 

The cotton should be thoroughly rinsed after lixing and before 
dyeing. In some instances, especially when a very strong 
mordant has been applied, the rinsing may be followed by weak 
soaping. Rinsing after the soaping is not always necessary. 
Some of the mordant which loosely adheres to the fibres is 
removed by the soaping, with the result that faster and more 
even shades are obtained. 

Very heavy shades are dyed on a tannin mordant which has 
been fixed with an iron salt, usually pyrolignito, or nitrate of 
iron. Shades produced on this mordant are, however, not as 
fast as those obtained by dyeii^ on a tannin tartar emetic 
mordant. After treating in the usual manner in the tannin 
bath, followed by wringing or hydroextracting, the material is 
worked for 10 to 20 minutes' in a cold bath of pyrolignite or 
nitrate of iron, which stands at from to 4“ Tw. Then rinse 
thoroughly and, if necessary, pass through a bath containing 
some chalk. Prom 2 to 4 per cent, of ferrous sulphate may be 
used in place of the other iron mordants, the shades are, how¬ 
ever, not as good as those obtained when using the pyrolignite. 
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The tannic acid is bettor fixed, and faster shades are ultimately 
produced, if the cotton, mordanted with tannin and iron, is 
finally passed through a bath containing tartar emetic, or if the 
tannin is first fixed with tartar emetic and the iron salt is 
applied afterwaWs. 

The dye-bath should not be too concentrated, and hard water 
ought to be cori’ected by adding the necessary amount of acetic 
acid. In order to prevent the dyestuff from exhausting too 
rapidly an addition of 2 to 5 per cent, of acetic acid or alum is 
made to the dyc-bath. 'When dyeing Soliilde Bines, Fast Blues 
and Ni(j)vsiiies on a tannin mordant, from 5 to 10 per cent, of 
alum should be added. 

Enter the cotton into the cold dyebath and add ]th or Jth of 
the total dyestuff solution. Work for some time, add another part 
of the solution, and so on until the whole of the dyestuff has 
been added. When the bath is nearly exhausted heat gradually 
to 150 to 200 ’ F., and work the cotton for some time after the 
steam has been shut off. The material may be dried without 
rinsing, or it may be rinsed and, if necessary, slightly souped. 
The fastness of shades dyed with the basic dyestuffs is con¬ 
siderably improved if the cotton, after dyeing, is passed through 
tannic acid, and then through tartar emetic. The old mordanting 
licpiors may bo used for this purpose. The fact that by this 
treatment the shades become somewhat duller must, however, be 
taken into consideration. 

Shades which are fast to a boiling soap solution may be 
obtained by this method with the following dyestuffs:— Acriiline 
Beds, Aeridiite Scarlets, New Acridine Orange, Byroniue (i, 
Capri Greens, Capri Blues, Cresyl Blues, Brilliant Cresi/l Blue 
2 B, Fast Blue, Iiidol Blue F, New Metamine JUne M, Cresyl 
Fast Violets. 

Shades dyed with and Victoria Blue become brighter 

and more level if the goods are soured after dyeing for J to J 
hour at 140° F., with 1 to 3 per cent, sulphuric acid (D.O.V.). 
This treatment is followed by rinsing and soaping with 10 to 15 
per cent, of soap af 140° to 180° F. 

Special Methods of Dyeing with the Basic Dyestuffs. 

In the following some special methods will be described which 
are less frequently used in dyeing with the basic cotton dyestuffs, 
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Miiho/I (1).— Basu- dijmliiffs d/ird in one hath. Patented by 
Meister, Lucius and Itriining. 

Prepare the cold dye-bath with 6 to 8 per cent, acetic acid ; 
then add 1 to 2 per cent, tannic acid and finally the dyestuff 
solution (up to 1 per cent.). Enter the cottofi, work ^ hour 
cold, thenvj hour at 104“ E. and for hour at 140“ F., rinse, 
wring, dry. Faster shades are obtained by the following 
treatment: After dyeing as above, wring and add to the first 
rinsing bath 4 to l.J per cent, tartar emetic. Turn a few times 
in this bath, rinse and dry. For the purpose of shading small 
quantities of dyestuffs may he added to the tartar emetic bath. 

The Jan 101 Biieatnff'.'i take a position between the direct dyeing 
and the basic dyestuffs. They exhibit a strong affinity both 
towards the vegetable and the animal fibres. Deep shade.s may 
be obtained on cotton by dyeing with these dyestuffs with the 
addition of alum, acetate of zinc, chromium fluoride, or weak 
acids. 

True tannin lakes are formed by an after-treatment with 
tannins and tartar emetic. 

The following methods are recommended :— 

Method (2). l>!/einij. - Acidulate the dye-bath with acetic acid, 
add 5 per cent, sulphate of zinc and part of the dyestuff solution. 
Enter the cotton at about 90“ C. (194“ F.), turn a few times 
and add the remaining dyestuff solution in several ])ortions. 
After I hour add 20 per cent, common salt or calcined Glauber’s 
salt, work for J hour near the boil, turn the steam off and work 
for J hour. Rinse, wring, or hydroextract. 

FixitKj. —Enter the dyed cotton into a cold bath containing 
2 to G per cent, tannic acid or the corresponding quantity of 
sumach, work for ^ hour, lay uj), add 1 to 3 per cent, tartar 
emetic and 1‘6 per cent, of strong sulphuric acid, enter, turn 
J hour cold, J hour at 50“ C. (122® F.), ^ hour at 80“ to 100“ C. 
(176“ to 212“ F.), rinse thoroughly and dry. 

Method {3).--I>i/ein<i as in Itfethod (1). 

Fixing. First Bath. —Enter the cotton into a “ short ” bath 
with the addition of 2 to G per cent, tannic acid (or a corre¬ 
sponding quantity of another tannin material), work for | hoar 
at 50“ C. (122° F.), steep for some hours or overnight, wring or 
hydroextract. . 
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Second Bath. .Work in a fresh cold bath with the addition of 

1 to 8 per cent, tartar emetic for I to f hour, rinse, soap, if 
necessary, and dry. 

Method {i). -1>j/cinii on nninordanted cotton, with the addi¬ 
tion of acids or acid salts, such as alum, aceiato of zinc, Huoride 
of chromium. 

Na})htindon. —Add 3 per cent, of aluminium sulphate to 
the dye-hath, turn a few times, then add the dyestuff solution. 
When all the dyestuff has been added, raise the temperature 
to boiling and work at this temperature for 20 to 80 minutes. 

Naphtuidon UB and Li'nindn. -These dyestuffs may'also be 
dyed in a bath containing 80 to 50 lbs. of common salt per 
100 gallons of liquor. Irisamin should bo dyed at 122" to 1-15“ F. 
After dyeing wring and dry at a low temperature. 

When dyeing with Naphtindon enter the material at 122" to 
145° F., gradually raise the bath to the boil and finally rinse the 
cotton. 

I idol Blue.— Indol Blue may be dyed direct by adding 
5 per cent, alum or 8 per cent, aluminium sulphate, 10 per cent, 
common salt, and the necessary quantity of dyestuff to the 
bath. Dye at 180" F, for 1 hour. For very deep shades the 
additions must bo increased, but it is not advisable to add 
more than 20 per cent, common salt and 10 per cent. alum. 
After dyeing rinse and work the material in a fresh bath for 
^ hour at 85" F., with 1|J times the quantity of tannic acid as 
that of dyestuff' used. The tannic acid is almost completely 
exhausted. The dye-bath is not exhausted. For subsequent 
dyeings, alum and salt should be added in proportion to the 
amount of fresh liquor added. Itedder shades are produced 
when working in a taniric acid bath at a lower temperature, 
whilst at higher temperatures the shades become more greenish 
in tone. * 

If the fixing bath is prejiared with equal quantities of tannic 
acid and acetic acid, dyestuff's, .such as Sajfruninc, Mcthi/lenc 
Blue, Methyl Violet^ etc., may be added to the bath for shading 
purposes. 

Method (5). Tin or Tin and Taimin Mordant. 

Enter the well-boiled bleached cotton into a cold bath con¬ 
taining 0‘1 to 1 per cent, of tin salt and a sufficient quantity of 
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hydrochloric acid to produce a clear bath; work for J hour, lift, 
rinse and dye cold with the addition of 1 to 2 per cent, acetic 
acid. Wring or hydroextract without rinsing and dry. 

For very heavy shades:—Mordant with 2 to 8 per cent, tannic 
acid, and then treat with the tin mordant as above, rinse and dye 
at 104° P., with the addition of 2 to 3 per cent, alum, or 1 to 2 per 
cent, acetic acid. 

Method (6). The lihodainiii.es, liosazeincs, either alone, or in 
combination with Anniiniiie and ,SV(^Va;iw/r, give very beautiful 
shades when dyed on one of the following Turkey-red oil 
mordants. 

(1) 2 lbs. of bleached and dried cotton yarn are impregnated 
at a time in 1 part Turkey-red oil F (Ba.), and 2 parts 
water. The impregnation is carried out as in dyeing Turkey- 
red on cotton yarn. For every succeeding 2 lbs. of yam 
sufficient liguor should be added to keep the volume of the 
impregnating bath constant. After impregnation the yarn 
should be wrung evenly and dried. This operation may be 
repeated once or twice. The yarn is dyed in the cold dyestuff 
solution, wi'ung or hydroextracted and dried. 

(2) Work the bleached, dried yarn for 20 minutes at 100° F., 
in a solution of 1 part of Turkey-red oil in 10 parts of w'ater, 
wring and dry. A solution of soap may be used in place of Turkey- 
red oil. Now work the yarn for I hour at 120°-F. in aluminium 
acetate, 7° to 10° T\v., wring and dry, or rinse thoroughly. 
The yam is finally dyed in a lukewarm solution of Bhodamine, 
wrung and dried. 

lihodamine S and S extra. 

For bright Pinks the yarn is mordanted in the usual manner 
with tannic acid, wrung and passed through a bath contaiiiiug 
20 gallons of aluminium acetate, 9^ Tw. per 100 gallons of liquor. 
Ib'nse and dye in lihodamine. 

Rlwdamiuc (id, 86', S, Itianmiid Green. G, It, Methylene Blues. 

Light shades may be dyed with basic* dyestuffs in the 
following manner:—Bleach the cotton, soap, rinse and dye in a 
bath containing 1 to 2 per cent, acetic acid, 9° Tw., wring'without 
rinsing and dry. The harder the water used in dyeing the more 
acetic acid will be required. 
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Indone Blue, Victoria Blues, Lidoinc Blue, SoluUe Bhies. 

Dye in a “ short ” lukewarm bath, with the addition of 1 to 4 per 
cent, alum, bring slowly to the boil, turn the steam off and work 
for a short tinje. Wring and dry. Indone Blue and Indnine 
Blues should be worked for \ hour in the boiling bath, then 
slightly rinsed and dried. 

Pure Blues, Voter Blues. 

Enter the boileil out cotton into a bath containing the requisite 
amount of dyestuff, and in addition about 10 lbs. alum and 
IJ lbs. soda ash. IVork just below boiling point, widng and 
dry. The shade.s obtained are very brilliant but not fast. 

Pure Blue, J'irtoria Blue. 

Enter Ilje cotton at the boil into a very “ short ” bath contain¬ 
ing, besides the necessary amount of dyestuff, ‘2 to 4 per cent, 
alum, or 1 to 2 per cent, aluminium sulphate, work in the cool¬ 
ing bath, w ring or hydroe.'vtract and dry. The shades produced 
are not fast but brilliant. 

Methylene Blues, Boluhle Blues. 

Work the cotton for \ hour in a luke warm bath containing 
4 to 5 lbs. of soap per 100 gallons, wring lightly but evenly, then 
steep in a cold bath containing 2 lbs. stannous chloride per 100 
gallons. Itinse, wring and dye in a lukewarm bath for ^ to 1 
hour, with the addition of about 1 lb. of alum per 100 gallons of 
(lye-liquor. Wring and dry. 

Methi/l Colton Blue. 

Very brilliant shades may be dyed with Methyl Cotton Blue by 
working the bleached yarn for I hour at 122“ F. in a bath 
containing 1 lb. alum and 1 lb. tartar emetic, and the necessary 
amount of dyestuff. After dyeing wring and dry. 

Soliihk Blues, Methyl Soluhle Blue, Methyl Soluhle Blue SS. 

See method on p. 272 (“ Acid Dyestuffs ”). 

It should be menl;joued here that the Sohble Blues, including 
Cotton Blues, Methyl Blues Jor cotton. Water Blues, China 
Blues, Blackley Blues, etc., are also mentioned along with the 
“Acid Dyestuffs,” because they can be dyed on unmordanted 
cotton as well as on cotton mordanted with tannic acid and 
tartar emetic. 

B.D. 
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The following dyestuffs may be dyed either on a tannic acid 
mordant or direct: Direct Grey, Grey and Special Grey (Poir ). 

Dyeivy of Copn and Cheern'K with the Baa^c Dyeetiifis. 

Both the “packing system” and the “perforated skewer 
system ” of machines may be used for mordanting and dyeing 
cops and cheeses with the basic cotton dyestuffs. After 
circulating the hot tannin solution for some time the cops 
are hydroextracted and placed back into the machine. The 
lukewarm tartar emetic solution is now circulated for some 
time, and after this the cops aro thoroughly rinsed. An addi¬ 
tion of a small quantity of Turkey-red oil or Mouopole soap to 
the tannin bath assists the penetration in a very marked degree. 

It is also of advantage, in some instances, to soap the cops 
after mordanting, in order to remove all the loosely held tannin 
lake. It is not necessary to rinse after the soaping. 

Acetic acid or alum should always be added to the dye-bath. 
The dyeing should be commenced cold, and only a small portion 
of the dyestuff should be added at the beginning. After the 
liquor has been allowed to circulate for some time, the tempera¬ 
ture may be gradually raised and the remainder of the dyestuff 
added slowly. 

Dyeiny of Cotton JCarpe with the Bade Ityeatnfjii. 

When dyeing very heavy shades the warps should be impreg¬ 
nated with the hot tannin solution in a machine similar to the 
ordinary warp dyeing machine, and then steeped in the tannin 
solution overnight. For lighter shades a passage through a C-box 
machine will give satisfactory results. The first two boxes are 
charged with the tannin solution, the next two with the solution 
of tartar emetic or antimony salt, with the addition of a small 
quantity of chalk, whilst the last two boxes are used for rinsing 
in running water. . 

Soaping after mordanting will also be foqnd of advantage in 
the case of warps, especially if the yarn is very hard twisted, 
and if dyestuffs are used which exhaust too quickly. Acetic acid 
or alum should be added to the dye-bath. The first end should 
be given cold, and only a small portion of the dyestuff solution 
ought to be added. The dyestuff solution may then be added 
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continuously whilst the warps are running through the machine. 
The temperature of the dye-bath should be gradually raised after 
each end. 

l)!l<'iii!i of Cotton I’u'mpmU with the Bank Di/i'iituffs. 

Cotton piecegoods may be mordanted with the tanm'n solution 
either in the padding machine or in the jigger. Enter the 
goods hot and allow to run for about 1 hour whilst the bath is 
cooling. The fixing with a cold or lukewarm solution of tartar 
emetic may be carried out in the jigger, in the padding machine, 
or in an open soaper. If two ends are given in the jigger or in 
the padding machine it is advisable to add one-half of the tartar 
emetic solution at each end. After fixing rinse well. The 
dyeing is usually conducted in the jigger. Large jiggers, which 
enable working with very dilute dyestuff solutions, are best 
suited for this purpose. The usual addition of either acetic acid 
or alum having been made to the dye-bath, a small portion of the 
dyestuff solution is added, and the first end given cold, Another 
portion of the dyestuff solution is now added, and the pieces are 
given the second end, cold. After this the dyestuff solution is 
added in equal portions at each end, and the bath is gradually 
heated to 150“ to 200“ F. In some cases it is advisable to give 
the pieces two ends in the cold dye bath containing the acetic 
acid only, before the dyestuff solution is added. 



PAET IX 


SUBSTANTIVE COTTON DYESTUEES 

In the following tables the figures before the name of a 
dyestuff, e.(j. (1, 2c, 3, 5), indicate the principal methods of 
dyeing and after-treatment, whilst the letters after the name, 
e.g., (Ba.), denote the name of the maker or makers. 

Methods of Dyeing and Aftek-teeatment. 

(1) Direct. 

(2) Direct; diuEOtised and developed with :— 

(a) Phenol (Developer J, Yellow Developer). 

(b) Alpha-naphthol (Maroon Developer). 

(c) Beta-naphthol (Developer A). 

(d) Itesorcine (Develoi)or E, Orange Developer). 

(e) Meta-toluylene diamine (Developer II). 

(f) Nerogene 1) (Be.). 

(g) Oxamine Developer B (Ba.). 

(h) Oxamine Developer M (Ba.). 

(i) Oxamine Developer 11 (Ba.). 

(i) Soda. 

(k) Amidonaphtholsulphonic acid [Blue Developer AN 

(Ca.), Developer G]. 

(l) Amidodiphenylamine [E’ast Blue Developer AD (Ca., 

H-)]- 

(m) Beta-naphtholsulphonic acid (Schaeffer’s acid). 

(n) Meta-phenylene diamin'e. 

(o) Ethyl beta-uaphthylamine [Developer B, Claret 

Developer]. 

(p) Bordeaux Developer (ML., Ca.). 

(q) Naphthylamine ether powder (Ca.). 

(r) Naphthylamine ether N powder (Ca.). 

(3) Direct; coupled with diazotised paranitraniline [Nitro- 

samine lied (Ba.), Nitrazol (Ca.), Azophor lied (ML.) 
etc.]. 
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(4) Direct; developed with bichromate. 

(5) Direct; developed with copper sulphate. 

(fi) Direct; developed with copper sulphate and l)ichromat.e. 

(7) Direct ;,soda niiisl not he added to the dyehath. 

(8) Direct; treated with formaldehyde. 

(9) Direct; treated with Solidogen A. 

(10) Direct; developed with chromium fluoride, or chrome 

alum. 

(11) Direct; developed with bleaching powder solution. 


Yellows and Oranges. 

(1) Alkali Fast Yellow (Da.). 

(1) Alkali Leather Yellow (Da.). 

(1) Alkali Oranges (Da.). 

(1) Alkali Yellows (Da. . 

(1) Anroiiheiiine (ML.). 

(I) Azidino Fast Yellow C.T, G (J.). 
(1) Azidine Oranges (J,). 

(1) Az.idino Yellows (J.). 

(1) lionzaniiii Fast Yellow (Thi.). 

(I) lienzo Fust Orange (II)'.). 

(1) llou /,0 Fast Yellows (Hy.). 

(1) llonzo (h'ango (lly.). 

(1) Boston Direct Yellow (8ch.). 

(1) Brilliant Orange (Be.). 

(I) Brilliant Pure Yellows (By.). 

(1) Buffalo Direct Orange (Seh.). 
(1) Buffalo Direct Yellows (8ch.). 
(1) Chicago Orange (G.l. 

(1) Chloramine Orange (By.). 

(1) Clilorainino Yellow (By., Sa.). 

(1) Chlorantine Orange (01.). 

(l) Chlorantine Yellows (01). 

(I, 2c) Chlorazol Fast Yellows (II.). 
(1) Chlorophenino (C.). * 

(1) Ohlorophenine Orange (C.). 

(1) Chrcmino (OSF.). 

(1, 0 , 0 , 6, 1(1) Chrysamiues (Be., 
By., Leo., Lev., 08F., Sa., W.). 

(1) Ohrysobaiino (W.). 

(1, i) (.’-hrysophenine (Be., By., Ka., 
Leo., Lev., OSF., Sa.). 

(1) Clayton Yellow (0.). 

(1) Columbia Orange (Be.). 

(1) Columbia Yellow (Be.). 


(1) Congo Orange It, 0 (Be., By., 
Lev.). 

(1, j) Cotton Orange (Ba.). 

(1, .'i, 0 , l>, 7) (.'otton Yellows (Ba., 
CL). 

(1) Curcumine (Be., Loo.). 

(I) Diamine Fast Orange (C.i,). 

(I, .'J) Diamine F.ist Yellow A (Cm). 
(1) Diamine Gold (Ca,). 

(1, ii) Diamine Nitrazid Orange (Cm). 
(1,0, (i) Diamine Oranges (Ca.). 

(1, Hi) Diamine Yellow N (Ca.). 

(1) Dianil Direct Y'ollow (MIi.). 

(1, ;l, S) Dianil Orange (Ml,.). 

(1) Dianil Pure Yellow (ML.) 

(1,8) Dianil Yellows (ML.). 

(1) Dianol Fast YYdIows (Lev.). 

(1) Dianol Yellow Y (Lev.). 

(I, 2c) Diazo Brilliant Oranges (By.). 
(1,11) Diazogon Orange (J.). 

(1) Diphenyl Chlorine Yellow (G.). 
(1) Diphenyl Chrysoines (G.). 

(1) Diphenyl Citronine (G.). 

(1) Diphenyl Fust Yellow (0.). 

(1) Diphenyl Oranges (G.). 

(1) Diphenyl Pho'phine (G.). 

(I) Diphenyl Yellow (G.). 

(1) Direct Brilliant Orange (Leo.), 

* (I) Direct Brilliant Yellow (Sch.). 

(I) Direct Fast Yellows (Leo., Sch.). 
(1) Direct Orange (CL, Poir., Sch.). 

(1, 3, (i) 1 lirect Orange (Kanthorine) 

((,’ 1 .). 

(1, C) Direct Yellow CR (Cl). 

(1) Direct Yellows (Be., By., C., CL, 
J.,Loo., Oe., Poir., Sch.). 
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(1) Fast Yellow E (01.). 

(1, 8) ]'’ormal Orange (O.). 

(1, 8) Porm.il Yellow (fl.). 

(1) Ifes.«ian Orange (Loo.). 

(1) Kresotine Yellowa (Oe., MIj.). 

(1) Mikado Golden Yellow (Be., 
Leo.). 

(1) Mikado Oranges (lie., Leo.). 

(1) Mikado "i'cllowe (Bo., Leo.). 

(1) Mimosa (G.). 

(l) Naphthamine Orange E, 2E 
(Ka.). 

(1) Naphfliamine Orange TG, TE 
(Ka., OSF.). 

(1) Naphthamine Pure Yellows 
(Ka.). 

(1) Naphthamine Yellows (Ka., 
OSF.). 

(1) New Yellow IV (Sa.). 

(I) New Yellow for Cotton (Da.) 

(1) Niagaj’a Fast Orange 3E (Sch.). 
(1) Nitropheniuo (C.). 

(1) Orange TA (Bo.). 

(1) Oriol (G.). 

(1) Osfamine Orange (OSh’.). 

(1, 3, (i) Oxy Diamine Orange 

(Ca.). 

(1) Oxy Diamine Yellows (Ca.). 

(1) Oxy Dianil Yellow (ML.). 

(1) Oxyphenities (0.), 

(1,3) Para Orange (By.). 

(1, 3) Para Yellow (By.). 

(1, 3) Paranil Yellow (Be.). 

(1) Phenine Yellow (Poir.). 

(1) Pinto Orange (By.) 

(1, 2a, 2o, 2d, 2j, 2m, 3, 11) Poly- 
chromine (G.). 

(1) Polyphenyl Orange (G.). 

(1) Polyphenyl Yellows (G.). 

(1, 2a, 2o, 2d, 2j, 2m, 2n, 2p, 3, 11) 
Primulino (Bo., C., Ca., II., Ka., 
Leo., ML., Oe., Osf., W.); [Yellow 
PB superfine (By.); Polychro- 
mine (G.); Thioohromogene (Da.)]. 
(1, 3) Pyramine Orange (Ba.). 

(1, 8) Pyramine Yellow (Ba.). 

(1) Pyrazol Orange (Sa.). 

(1, 3,’ 4) Eenol Orange (W.). 


(1) Eonol Yellows (W.). 

(1) Eosanthreno Orange (01.). 

(1) Stilbeno Orange (0.). 

(1) Stilbeno Y^ellows (Ba., C.). 

(1, 2n, 2b, 2c, 2d, '4', 2h, 2i, 2j, 11) 
Sulphines (Ba.). 

(I, 3) Sultan Orange (II.), 

(1) Sultan Yellow (II.). ■ 

(1) Sun Y^ollow (G., II., Sa,). 

(1, 3) Thiazol Yellows (By., Bo., Cl., 
Sa.). 

(1, 2c, 11) Thiochromogene (Da.). 

(1) Thioflavine S (Ca.). 

(1, 2c) Titan Orange (H.). 

(1) Titan Yellow (IL). 

(1) Toluyleno F’a.st Orange (By.). 

(1, 3, 4, 5, (i) Toluyleno Oranges 
(Be., By., Leo., ML., Oe., Sa.). 

(1) T(duyleiio Yellow (By., Oe.). 

(1) Triazol h’ast Yellow 20 (Oe.). 

(1) Triazol Yellow 0 (f)e.). 

(1) Turmerino (I'l.). 

(I) Vesuvine Orange E, 2E (Lev.). 
(1) Yellow (By., Ca., Ka.). 

(I, 2a, 2c, 2d, 2j, 2m, 2n, 3, 11) 
Yellow PE, superfine (By.). 

Eeiis. 

(1) Aoetopurpurine (Be.). 

(1) Alkali Clarets (Da.). 

(1) Alkali Pinks (Da.). 

(1) Alkali Purples (Da.). 

(1) Alkali lioda (Da.). 

(1) Azidine Bordeaux (J.). 

(1) Azidino BrEliantEed (J.). 

(1) Azidino Corinth (J.). 

(l,j^2c) Azidino Fast Eed (J.). 

(1) Azidine Fast Scarlets (J,). 

(1) Azidino Puipurines (J.). 

(1) Azidine Eeds (J.). 

(1) Azidine Eed Brown (J.). 

(1) Azidine Soarfet (J.). 

(1,10) Bonzamine Fast Eed (Da.). 
(1) Benzamine Maroon (Da.)'. 

(1) Benzo Bordeaux (By.). 

(1) Benzo Fast Bordeaux (By.). 

(1) Benzo Fast Pink (By.). 

(1) Benzo Fast Eeds (By.). 
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1, (>, 10) Beiizo Fast Heil FO (By.J- 
1) liohzd Fast Iliiliine (By.)' 

1) Beiizo Fart Sc-iirldta (By.). 

1) Boiizi) New Boil (By.). 
l,,i) Beiizii Nitv^ Boi'deaux (By.). 
1) Benzojmrpurines (Bo., By., II., 
Iva., I.CO., I.ev., Oe., OSF., Sa., \V.); 
[Oottou Ro(1k (Oe., W.) ; Sultan 
(II.) ; Diaiiil Beds (MI,.); Diiunine 
Bod iB (Ca.)]. 

(1,!», (i) Boiiz.ii Bod 12B (By.). 

(1) Bouzo Beds (By.). 

(1) Boiizo lilioduliiio Bods (By.). 

(1) Boiizo Bubiiic (By.). 

(1) Bonze Seni'let (By.). 

(1) Blackley Scarlets extra cone. 
(Lev.). 

(1) Bordeaux COV (Be.). 

(1) Brilliant (tinge (Be., By., Leo., 
Lev., Sa.). 

(1, S)) Brilliant Dianil Bed (ML.). 

(1) Brilliant Geranines (By.). 

(1) Brilliant Fui'ido (Loo.). 

(1) Brilliant I’lirjmriuc (Bo., By., 
Lev.). 

(I) Buffalo Direct Cardinal (Sell.). 

(1) Biiftalo Direct Crimson (Sch.). 

(1) Buffalo Direct Garnet (Sch.). 

(1) Buffalo Direct I’ink (Sch.). 

(1) Buffalo Direct Bod IB (Sch.). 

(1) Chicago Bed (G.). 

(1) Chlorninine Beds (By., Sa.). 

(1) Chlorantine Pink (Cl.). 

(1) Chlorantine Bed IB, 8B ((d.). 

(1) Chlorazzil Fast Bod (IL). 

(1, 3, 10) Chlorazol Bed (II.). 

(1) Columbia Bordeaux (Be.). 

(1) Columbia Fast Scarlet (Bo.). • 
(1) Congo Corinth 0, B (Be., By., 
Leo., Lev., Sa.); [Cotton Corinth 
(Ba.); Diauil Bordeaux (ML.)]. 

(1) Congo Magenta JSa.). 

(1) Congo Beds, Congo 4 B (Bo., By., 
Ka., IjOV., Sa.). 

(1) Congo Buhine (Be., By., Iva., 
Leo., Lev., OSF.). 

(1) Cosmos Bed (Ba.). 

(1) Cotton Corinth (B.i., Oe.). 


(1, 2c) Cotton Fast Bods (Iva.). 

(1) Cotton Bods (Ba., Oe., l’oir.,W.). 
(1) Cotton Buhine (Ba.). 

(1) Crumpsall Direct Fast Bed B, Y 
(Lev.). 

(1) Delta Direct Bed oB (Sch.). 

(1, 9) Deltiipnrimrines .(By., Ka., 
Leo., Lev., ML., OSF., Sa.). 

(1, 2c) Diamine Azo Bordeaux (Ca.). 
(1,2c) Diamine Azo Scarlet A, B 
(Ca.). 

(1) 1 )iumine Bordeaux (Ca.). 

(1) I liamine Brilliant Bordeaux (Ca.). 
(I) Diamine Brilliant Bubino (Ca.). 
(1) Diamine Brilliant Scarlet (Ca.). 
(1) Diamine Cotton Bod A, .‘iB(Ca.). 
(1, 10) Diamine Fast Bod (Ca.). 

(1) Diamine Fast Scarlets (iJii.). 

(1, 3) Diamine Nitrazol Bordeaux 
(Ca.). 

(I, 3) Diamine Nitrazol Scarlet (Ca.). 
(1) Diamine Purpnrine.s (Ca.). 

(1) Diamine Beds (Be., Ca.). 

(1) Diamine Bose (C'a.). 

(1) Diamine Buhine (Ca.). 

(1) Diamine Scarlets (Ca.). 

(1) Diamine Violet Bed (Ca.). 

(1, 9) Dianil Bordeaux (ML.). 

(1, 10) Dianil Fast Bed (ML.). 

(1) Dianil Fast Scarlets (ML.). 

(1) Dianil Garnet (ML.). 

(1) Dianil Pink (ML.). 

(1, 9) Dianil Ponceau (ML.). 

(1,9) Dianil Beds (ML.). 

(1) Dianol Brilliant Beds (Lev.);. 
[Toluylone Bed (Oe.); Acoto Pur - 
purine (Be.); Diphenyl Bed 8B 
(G.)]. 

(1) Dianol Fast Bordeaux (Lev.). 

(1) Dianol Fast Clarets (Lev.). 

(1) Dianol Fast Beds (Lev.) 

(1) Dianol Fast Scarlets (Lev.). 

(1) Dianol Scarlets (Lev.). 

(1, 2o) Diazo Bordeaux 7B (By.). 

(1, 2c) Diazo Brilliant Scarlets (lly.). 
(1,2c) Diazo Fast Bordeaux BL 
(By.). 

(1, 2c) Diazo Fast Bed 7BL (By.). 
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(1, 2c) Diazo OeraiiineB extra (By.). 
(1, ’2o) Din/i) Ituhino li (Hy.). 

(1, 2d) DiiiwgOTi Bordeaux (J.). 

(1, 2f) Diuzogeii Corinth (J.). 

(1, 2d) ]>i!iz()gen Reds (,T.). 

(1, 2o) J)ia/,oj(oii Snirlet (J.). 

(IJ Hipheii^yl lUue Rod (G.). 

(1) J)i])honyl Fast 1 Bordeaux (G.). 
(1) Dijihcnyl Fast Reds (G.). 

(1) Diphenyl i’urpurine extra (G.). 
(1) Diphenyl Bod SB, extra (G.). 

(1) Direct Acid Reds (J)a.). 

(1) J)iroct Bordeaux (Deo.). 

(1) Direct Brilliant Bordeaux (Leo.). 
(1) IBroct Brilliant ited lOB (Sch.). 

Direct Fast Acid Rods {Da.). 
(1) Direct Pinks (01.). 

(1) Direct Pink new (G.). 

(I) Direct Beds (JjGo.). 

(1) Direct SalTranino (CD). 

(1) Ericas (Bo., Leo., Lev., Sa.). 

(1, 2<*,) Fast Ckitton Reds (Da.). 

(1) P’ast Bed 8BFi (By.). 

(1, S) Formal Red (G.). 

(1) Gcranines (By.). 

(1, 10) Hessian F’ast Rod (Leo.). 

(1, 10) Hessian Fast Rubinc (Leo.). 
(1) Hessian Purple (By.). 

(1) Naphthainine Bordeaux R(OSP.). 
(1) Naphthainine Fast Scarlets (Ka.). 
(1) Naphthainine Red (Kji.). 

(1, 10) Naphthamine Bed H (GSF.). 
(1) Naphthamine Scarlets (Ka., 
OSF.). 

(1) Niagara Fast Beds (Sch.). 

(1) Niagara Fast Scarlet (Sch.). 

(L d) Oxamine Clarets (Ba.). 

(1) O.’camino Fast Claret (Ba.). 

(1, 10) Oxamine Fast Red (Ba.). 

(1, 8) Oxamine Garnet (Ba.). 

(1, 0, c, 6) Oxamine Red (Ba.). 

(1) Oxamine Red OB (Ba.). 

(1, :i) P.ira (jarnot G (By.). 

(1, 3) Paranil Bordeaux (Be.). 

(1, 3) Para Scarlet G, extra (By.) 

(1) Red for Cotton 4B (J.). 

(I, 2c) Renolamino Red (W.). 

(1) Eenol Bordeaux (W,). 


(1) Renol Brilliant Red (W.). 

(1) Renol Corinth (W.). 

(1) Renol Fast Scarlet (W.). 

(1,3) Renol Orange R (W.). 

(1) Renol Pinks (W.). 

(1) Renol Rosamine (W.). 

(1) Renol Rubiue (W.). 

(1, 2e} Rosanthreno (Cl.)* 

(I, 2c) Rosanthrene Bordeaux (CL). 
(1) Rosazurincs (Be., By.). 

(1) Rosophenincs (C.). 

(1) Rosophonine Pink ((\). 

(1) Salmon Red (Be.). 

(1, d) Saint-Denis Red (]^)i^.}. 

(1) Sfiarlot for (’otton (d.). 

(1, S) Sultan (IL). 

(1, S) Sultan Scarlet (II.). 

(1) 'riiiazine Rods (Ba.). 

(1, 8) Titan Pink (11.). 

(1) Toluylenc Jiordeaux B (Oe.). 

(1) Tolnylono Red (Oc.). 

(1) Triazol Bordeaux B (Oe.). 

(1) Triazol Corinth 11 (Oe.). 

(1) Triazol Fast Red (' (Oe.). 

(1) Triazol Red lOB (Oo.). 

Blues Violets. 

(1) Acetylene Blues ((T.). 

(1, d) Acetylene Sky Blue ((!T.). 

(1) Alkali Azo Blues (Da.). 

(1, 2c) Alkali Azo Violets (Da.). 
(1,5) Alkali Azurines (Da.). 

(1) Alkali Brilliant Blues (Da.). 

(1, 6) Alkali ('hrome Blues (Da.). 

(1) Azidine Black-Blue (J.). 

(1) Azidine Blues (J.). 

(1) Azidine Sky-Blue FF (J.). 

(U2c) Azidine Violet DV (J.). 

(1) Azo Blue (Jle., }ly., Lev.). 

(1, 2c, 2e) Azo Mauve Jl, R (Oe.). 

(1) Azo Navy Blue B (Oe.). 

(1, 5) Azo Violet (Be., By.). 

(1) Benzamine Blues (Da.). 

(1, 7) Benzamine Pure Bluefi, (Da.). 
(1) Benzamine Violet (Da.). 

(1, 5, 6) Benzoazurines (Be., By., 
01., Ka., lioo., Lev., Oe., OSF., 
Sa.); [Oxamine Blues (Ba.)]. 
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(1, 2c) IJonzoaznnne 3R (By.)* 

(1) Ben/o lilaok I'luo (Hy.)* 

(1, 5) Beiizo Blues (By.) ; [('oiigo 
Blues (Be.); Piaiuino Blues (<’a.)]. 
(1, fi) Boii/x) f'hrouie Black-Blue B 

(By.). 

(1, .3, 0) Beuzo ('opper Blues (By.). 
(1, ,>) Beiizo (’yaniiies (By.). 

(1) Benzo Bast Blue (By.). 

(1) Belize Bast Heliotrope (By,). 

(1) Beiizo Bast Violets (By.). 

(1, -I, o, G) Benzo Indigo Blue (By.). 
(1) Bctizo Navy Blue (By.). 

(1) Benzo Now Blue (By.). 

(1) Benzo Hod Blue (iSy.). 

(1, ti) llenzo Sky Blues (By.) ; 
[Diiimine Sky Blue (Ba.); Congo 
Sky Blues (Be.)]. 

(1) B(mizo Ste(‘l Bluo (By.). 

(1) Benzo Violets (By.). 

(1) Betainin Bluo 8B (Cc.). 

(1, 5, G) BrilUantazurines (Be., By.). 
(1, o, 6) Brilliant Benzo Blue GB 
(By.); [Diamine Sky Blue I’F 
■ (Cu.); (’hicago Bluo GB (Bo.)]. 

(1, .3) Brilliant Bonzo Violets (By.). 
(1) Brilliant (\jngo Blues (Be.). 

(1) Brilliant Congo Violet (Be.). 

(1) Brilliant Fast Blues (By.). 

(1, T) Brilliant Sky Blues (By.). 

(1) Buffalo Direct Blue (Sch.). 

(1) Buffalo Direct Violets (Sell.). 

(1) Chicago Blue 2R, IK (Be.). 

(1, 3) ('hiciigo Blue B, ll (Be., By.). 
(1, 5) Chicago Blue B, RW (Bo., 

m 

(1) Chloramine Blues i^Sa.). 

(1) Chloramine Sky Blues (Sa.), • 

(1, />) CMiloramine Violet (By., Sa.). 

(1) Chlorantine Lilac ((■!.). 

(1) Chlorantine Pure Blue (CL). 

(1, 5, G, 8) t.'hlorazol Bljies (11.). 

(1, 5, G, S'! Chlorazol Brilliant Blues 

(H.). 

(1, 8) Chlorazol Dark Blues (II.). 

(1, 3, 8) Chlorazol Dark Navy (H.). 
(1,5, G, H) ('hlorazol Fust Blue (H.). 
(1, 5, G) Chlorazol Sky Blue (H.). 


(1, 3) (’hlorazol Violets (TL). 

(1) Columbia Blue (Be.). 

(1) Columbia Fast Blues (Bo.). 

(1) (blumbia Violets (Be.). 

(1, t3) Congo Blue (Bo.). 

(1) Congo Fast Blues (Be.). 

(1) ('ongoSky Blue(lie.)i 
(1, o) Cotton Blue (CI-). 

(1) Cotton Pure Bluo (Be.). 

(1, 2c, 2r) Diamine Azo Blues ((’a.). 
(1, 3, 0 , G) Diamine Bengal Bluo 
(Cu.). 

(1, 2b, 2c, t3, G) Diamine Bluds (Ca.). 
(1, 3) Diamine Blue NC (Ca.). 

(1, 2b, 2c, 2(1, 2k, 21, 2m) Diamino 
Blue 2B, 3P., Bll (Ca.). 

(1, o, G) Diamine Brilliant Blue 
{' '»•)• 

(1) Diamine Brilliant Viobd (Ca.). 

(1) Diamine Cyanine (Ca.). 

(1, 2(', 4, .3, G, 10) Diamine Dark 
Blue (Ca.). 

(I, 0 , G) Diamine Deop Blue (Ca.). 

(1, 5) Diamine Fast lUue (Ca.). 

(1) Jdamine Fast Brilliant Bluo R. 
Pat. ((’a.). 

(1) Diamine Fast Violets ((^a.). 

(1,2c) Diamine Heliotrope (Ca.). 

(I, f3, G) Diamine New Blue (Ca.). 

(1) Diairiiiio Pure Blues (Ca.). 

(1, .3) 1 hamino Sky Bhuis (Ca.). 

(1, 5, 0) Diamine Sky Blue FI’ (Ca.). 
(1) J dumine Steel Bine (Ca.). 

(1) Diamine Violets (Ca.). 

(1, 2o, 3,5, G, 7,1(1) DiamiuoralBluo 
(Ca.). 

(1,2(% 5) Diaminogene Blue BB, 0, 
NA. NB, GRN, (Ca.). 

(1, 2c, 5) Diaminogene Dark Blue, 
((.’a.). 

(1, 2c, 5) Diaminogene Sky Bluo N, 

(1, o) Dkiiil Azui'ino (ML.). 

(1, 5) Dianil Blue BX (MI;.). 

(1, y) Dianil Blues (Ml;.). 

(1, 9) Dianil Dark Blues (ML.). 

(1, j, 9) Diunil Indigo (ML.). 

(1) Diauil Violet (ML.). 
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(1) Dianol liUio 31i, 21(, ilX, 4E, 
G. (IjCv.). 

(1, 2c, 2n) Dianol Blue BTI (liov.). 
(1, 4, 5, (i) Dianol llluo 1!,W (Lev.)- 
(1, 4, 5, C) Dianol Brilliant Blues 
(Lev.). 

(1) Dianol'Brilliant Violet 2R (Bov.). 
(1) Dianol Dark Blue N (Bov.). 

(1) Dianol Fast Blues (Bov.). 

(1) liianol Sky Blues (Lev.). 

(1, 2c, 2n) Dianol Steel Blue (Bov.). 
(1) Dianol Violet N, 2B, B (Bov.). 
(1, 2c» 2k, !>) Diazo Black BllX 

(liy-). 

(1, lie, o) Diazo lUuo 311 (11}'.). 

(1, 2u) Diazo Bluo-lUack (H}’.). 

(1, 2o, 5) Diazo Fast Hlaok It, 3]> 

(Uy-)- 

(1,2c) Diazo Fast Violet BB, liliB, 

(By.)- 

(1, 2c, 5) Diazo Indigo Blues (Hy.). 
(1, 2c, 2e) Diazo Navy Blue B, (1, R 
(Oe.). 

(1, 2c, 5) Diazo Navy Blue, liB 

(By.). 

(1, 2c) Diazo Bed Blue .’tR (By.). 

(1, 2c) Diazo Sky Blues (By.). 

(1, 2c) Diazogen Violet oR (J.). 

(1, 7) Diphenyl Blues (Q.). 

(1) Diphenyl Blue-Black (G.). 

(1) Diphenyl Brilliant Blue (0.). 

G) Diphenyl Fast Blues (0.). 

(1) Diphenyl Fast Violets (O.). 

(I) Diphenyl Violets (0.). 

(1) Direct Blues (CL, Foir.). 

(1, 5) Dii-ect Blues (Beo.). 

(1) Direct Dark Blue (Leo.). 

(1) Direct Fast Blue (Loo.). 

(1, 2c, 2e) Direct Indigo Blues (OL). 
(1, 2c, 2e) Direct Indone Blue (Sa.). 
(1, 5) Direct Sky Blue (Cl.). • 

(1) Direct Violets (Cl., 1‘oir.). 

(1) Eboli Blues (Loo.). 

(1) Eboli Dark Blues (Leo.). 

(1) Eboli Sky Blues (Loo.). 

(1) Erie Blue (Be.). 

(1, 8) Formal lilues (Q.). 

(1) Ileliotrope (Be., By., Lev.). 


(1, 2c) Indigene Blues (Cl.). 

(1) Isainiuo Blues (Ca.). 

(1, 2c, 2e) Melanthrcuine BII, BO, 
RO, IIVV, dll, (CL). 

(1, 2c, 2e) Melog^uo iilue (Sa.). 

(1) Naphtluunine Blues (Iva., OSF.). 
(1, 2(-., 2o, .'i) Naphthainiuc Blue BE., 
OE, 3RE (ICa., O.SF.). 

(1) Naphthaniinc Brilliant Blues 
(ICa.). 

(1) Naphthiunine Sky Blue (OSF.). 
(1) Naphthainine Violets (ICa., OSF,). 
(1) Naphthazurine B, BB (Oe.). 

(1, 2c) Naphthogcuo lilues (Bo.). 

(1) Niagara Blues (Sch.). 

(1, o) Niagara Blue (iB (.Sch.). 

(1) Niagara Fast Blues (,Scli.). 

(1) Opaline (OL). 

(1) Osfamino Blues (i )SF.). 

(1) Osl'aminc Violets (OSF.). 

(1) Osfanil Blues (OSF.). 

(1, 5) Osfaiul Pure Blue (OSF.). 

(1) Osfanil Violet 1!B, CO (OSF.). 

(1) O.vamme Black lillN (Ba.). 

(1, 5) O.xamine Blues (Ba.). 

(1, 2i, ;i, !>, 6) O.vamino Blue BG 
(Ba.). 

(1, 2c, 2g, 2i) Oxamino Blue 3Ri 
4R, B, G (Ba.). 

(1, o) Oxiuniiio Copper Blue (Ba.). 
(l,.’i) Oxamine Dark Blues (Ba.). 

(1) Oxamine Pure Blues (Bo.). 

(1,2c, 2g,2i, f>) Oxainiiio Violet (Ba.). 
(I) Oxy Chlorazol Blues (11.). 

(1, 5, B) Oxy Diamine Blues (Ca.). 

(1) Oxy Diamine Violets (t'a.). 

(1) Oxyphonol Sky Blue (C.). 

*(1, 3) Para Blues (By.). 

(1) Pararaiue Blues (Cl.). 

(1, 2c, 2d, 2k, 21,2n) BaramineNavy 
Blue (Cl.). 

(1, 5, 6) Pararaiue ,Sky Blues (01.). 
(1) Paramine Violet (Cl.). 

(1, 5) Phonamino Blue (Ba.). 

(1) Reiiol Blue 3 BX (W.). 

(1, 2c ,.% (!) Eenol Blue B (VV.). 

(1, ft, (!) Eenol Blue 3B, BX (W.). 
(1, ft, 6) Eenol Fast Blue (W.). 
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(1) Eenol Indigo Blue (W.)- 
(1, 5, 6) Renol Light Blue (W.). 

(1, 5, (i) Eenol Pure Blue (W.). 

(1, 2c) Eenol Violet (W.). 

(1, 2e) Eoaanthrone \fiolet 5E (Cl.). 
(1) Haint-DeniB Blue (Poir.). 

(i) Saint-Denis Violet (Poir.). 

(1) Solaminc Blues (Be.). 

(1) Titan Como (H.) 

(I, S) Titan Dark Navy (IL). 

(!) Titau Past Navy (IL). 

(1, 8) Titan Navy (11.). 

(1, 2c, 2e) Toliiylene Dark Blues 
(Oe.). 

(1) Triazol Blues (De.). 

(1, 2c, 2e) Tiiazol Dark Blues (Oe.). 
(1) Triazol Indigo Blue (Oo.). 

(1) Triazol Pure Blue E (Oc.). 

(1) Triazol Violets (Oe.). 

(1) TriHulfon Blue (Sa.). 

(1) Triaulfon Violet (Sa.). 

(1) Union Navy Blue (Lev.). 

(1, 2c.) Zambesi Indigo (Be.). 

(1, 2c) Zambesi Ptiro Blue (Be.). 

Greens. 

(1, 7) Alkali Greens (Da.). 

(1, 7) Alkali Black Green (Da.). 

(1) Azidine Black Green (J.). 

(1) Azidine Dark Green (J.). 

(1, 2c) Azidine Green 2G, 2B (J.). 

(1, 10) Benzo Dark Greens (By.). 

(1, 10) Benzo Qreons (By.). 

(1, 6,8) Benzo Olive (By.). 

(1, 10) Brilliant Benzo Green (By.). 
(1) Chlorainino Dark Green (Sa.). 

(1) Chlorannine Green (Sa.). 

(1, 3, 10) Chlorazol Green (II.). 

(1) Columbia Black Green (Be.). 

(1) Columbia Green (Be.). 

(1) Diamine Dark Green (Ca.). 

(1, 7,10) Diamine Green (Ca.). 

(1, 3) Diamine Nitrazol Green G, 
S(Ca.). . 

(1) Dianil Dark Green (ML.). 

(1) Dianil Greens (ML.). 

(1, 4, 5, 6) Dianol Chrome Green 

(I^v.). 


(1, 3) Dianol Coupling Greens (Lev.). 
(1) Dianol Dark Greens (Lev.). 

(1,4, 5, ()) Dianol Fast Greens (Lev.). 
(1) Dianol Greens (Lev.). 

(1) Dianol Olive (Lev.). 

(1) Dianol Pea Greens (Lev.). 

(1, 2o) Diazo Olivo G (By.).* 

(1, 7) Diphenyl Greens (G.). 

(1) Direct Brilliant Green (Sa.). 

(1) Direct Dark Green S (Cl.). 

(1, 10) Direct Dark Green (Leo.). 

(1, 10) Direct Green B, J, JO (CL). 
(1, 10) Direct Green (L o.). • 

(1) Erie Direct Greens (,Sch.). 

(1, 8) Formal Olivo (G.). 

(1) Naphthamiuo Dark Greens 
(OSF.). 

(1, 2c, 2o, 10) Naphthamine Greens 
(Ka., O.SF.). 

(1) Osfanil Dark Green B. (OSF.). 
(1) Osfaniine 1 lark Green (OSF.). 

(1, ,7) Oxainine Dark Greens (Ba.). 
(1, ,7, 7) Oxaniine Greens (Ba.). 

(1, ,7) Oxainine Pure Green G(Ba.). 
(1, 3) Para Fast Green (By.). 

(1,3) Para Green (By.). 

(1, 3) Para Olivo G (By.). 

(1) Parainino Green (CL). 

(1,7) Polypheuyl Greens (G.). 

(1,3) Eenolazine Green (W.). 

(1, 4) Eenol Dark Green (W.). 

(1) Eenol Greens (VV.). 

(1) Eenol Olive (W.). 

(1, 10) Triazol Green B, G (Oe.). 

(1) Union Oroou (Poir.). 

Browns. 

(I) Alkali Bronze (Da.). 

(1, 0) Alkali Chrome Brown (Da.). 

(1) Alkali Cutch (Da.). 

(1) Alkali Mode Brown (Da.). 

(1) Alkali Now Brown (Da.). 

(1) Azidine Bronze (J.). 

(1) Azidine Browne (J.) 

(1) Azidine Dark Brown (J.). 

(1, 3, 6) Benzamino Browns (Da.). 

(1, 2c, 2e) Benzamine Brown M. 768 
(Da.). 
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(1) Benzaminc Dark Brown (Da.). 

(1) Honzo Bronze (By.). 

(1) Benzo Brown 611 (By.): [Alkali 
Now Brown (Ba.); Cotton Brown 
(Ba.)]. 

(1, 2c, 2o) Bonzo Brown B, BR, 
MC, NB, E extra, EC (By.). 

(1,.'!) Benzo Brown (1, R extra (By.). 

(1, 6, (i, 8, 10) Benzo Brown M(:, 
0(10 (By.). 

(1, 0) Benzo Chrome BrowiiH (By.). 

(I) Bonzo Dark Browns (By.). 

(1, !fj Benzo Nitrol Brown (1, 2R 

(isy-)- 

(1, 6, (>) Catechu Browns (Bo., Sa.). 

(1) Chlnraniino Browns (By.). 

(1) Chlorantino Browns (Cl.). 

(1, 2n, ;i, 0 , 0, 10) Chlorazol Browns 

( 11 .). 

(1, 6, 0) (Worazol Catechino (II.). 

(1, 6, 0) Chlorazol Doo]) Brown (11.). 

(I, 6) Chromnnil Brown (Bo.). 

(1, 2e) Columbia Brown (Bo.). 

(1, :i, 5, (i) Contro Browns (Be,). 

(1, 6) Copper Brown (Ba.). 

(1) C'otton Browns (Ba.). 

(1, 2a, 2c, 2j, 2k, 21, 2n, ;i) Cotton 
Brown AN. (Ca.). 

(1) C^otton Dark Browns (Ca.). 

(1, 2c, 2n) Cnimpsall Direct East 
Brown B (Dev.). 

(1) Cnimpsall Direct East Brown 
O, M (Dev,). 

(1) Crumpsall Direct Fast Khaki 
(Lev.). 

(1, 2e, (i) (hipranil Browns (CD). 

(l,;i, 10) Diamine Bronze (Ca.). 

(1, H) Diamine Browns (Ca.). 

(1, 2a, 2c, 2j, 21) Diamine Brown 
M, S, V (Ca.). 

(1, 3, 8) Diamine Brown ME, V,'>S 
(Ca.). 

(1, 4, 10) Diamine Brown B, M, E, 
S(Ca.). 

(I, 5, (i) l^iamine Brown M, B, 3G 
(Oa.). 

(1, 4, 6, 0, 10) Diamine CutechiiiOH 
(Oa.). 


(1, 2a, 2e, 2j, 2k, 21, 2n) Diamine 
Ouh'.h ((’a.). 

(1, H) niiuninc Fast Browne (Ca.). 

(1,.'}) Diainino Nitrazol Brown (Ca.). 
(1) nianiinerat Browns (('a.). 

(1, 4) Diumineral Brown 0 ((’a.). 

(1, (5) Diaminoral Brown 3GN 

(Ca.). 

(1, 3, 0) Dianil Brown 300, 20 

(MD.). 

(D 2c, 2n, 6) Dianii Brown Mil 
(MD.). 

(1,3) Diiinil Brown 6(1, B, D, E, 
M (ML.). 

(1, 4, 6, 0) Dianii Chrome Brown 
(ML.). 

(1, 6) Dianii Fast Brown (ML.). 

(1, 6, (!) Dianii .Tajionine (Mli.). 

(1) Jfianol Bronze (Lev.). 

(1) J(ianol Browns (Lev.). 

(D 1, 6, (!) Dianol Brown LF (Lev.). 
(1) Dianol Catochino (1, 1! (Lev.). 

(1) Dianol Cotton Brown, A new 
(Lev.). 

(1, 4, 5, 6) Dianol Union Browns 
(Lev.). 

(L2j) Diazo Brilliant Black B (By.). 
(1, 2j, (!) Diazo BrownE. e.xtra (By.). 
(1, 2c, 2e, 3) Diazo Brown G, E 
exira (By.). 

(1, 2c, 2e) D(azogon Brown D. (J.). 

(1) Diphenyl Bronze (G.). 

(1) Diiihenyi Browns (G.) 

(1) Diphenyl Catechine (G.). 

(1) Diphenyl Fast Brown (G.). 

(1) Diphenyl Eed Brown (0.). 

(1, 2e, (!) Direct Brown M(CI.). 

(1) Direct Browns (Leo.). 

(1, 2h, 2c, 2d, 2e) DireetBrown (G.). 
(1, 3, (3, 1(1) Direct Yellowish Brown 
(Loo.). 

(1, 2c, 2o, S, 6, 10) Direct Dark 
Brown (Loo.). 

(1, (!) Direct Dark Brows (Sch.). 

(1, 2c, 2e, 3) Direct Fast Brown B 
(By.). ^ 

(1, fi, (!) Direct Naphthainino Browns 
(OSF.). 
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(1) Disoharge Browns (Cl.). 

(1, 5) Erie Birect Brown GR (iSch.). 
(1, 6) Erie Direct Brown GB, 3itB, 
(Sch.). 

(1, 8) Eomnil Brown (G,). 

(1, 6) Havanna Browf! li. (Sell.). 

(1, 5) IlesHiau Brown (Leo.). 

(1) Mikado Browns (iioo.). 

(1) Naphtluiminc lironze (OSE.). 

(1) Na])bthamme Browns (Ku.). 

(1, 2c, 2c, b) Naphthaniino Browns 
(Ka., 

(1, 2c, 2e, d) Nujdithainino Brown li 
(Ka.). 

(1) Now Toluylenc Browns (Oe.). 

(1, 8) Nitraniinc Jh*<>w’n (Bh.). 

(1, 3) Nitranil Jirowns (t'i.). 

(1) Oxaiiiiiio Browns (Bu.). 

(1, 2e, 2li, 3, (>, S) Oxaniinc Ikown 
B, ii(Bu.). 

(1) Oxainino Dark iJrow'n (Ba.). 

(1, 3, b) Oxamine Maroon (Bu.). 

(1, 3, 3) Oxy l)iainine Browns (Ca.). 
(1) Oxyplienol Browns (('.). 

(1, 0) Painima lirow'u 3B, (Sch.). 

(i, 3) Bara Bronze NJi (By.). 

(1, 3) I’ura Brown It, SC (By.). 

(1, G) Buraniino Brown ((.’I.). 

(1, ()) Baramino Dark P>rown (('!.). 

(1, 3) Paranil Browns (Be.). 

(1) Pegu Browns (Loo.). 

(1, H) Pluto Browns (By.). 

(1, 3) Pluto Brown GG, NB, It 

(By.). 

(1) Eenol Bronze (W.). 

(1) llenol Brown BB, BU (W.). 

(1, li, 4, 8) Eenol Brown E (W.). 

(1, 2c, 2e, 5, 6) Eenol Brown MB 

(W.). 

(1, 4, 8, 6) Eunol Brown EU (W.). 

(1, 3) Eenol Brown EE (W.). 

(1) Eenol Dark Brown (W.). 

(1) Eenol Deep Browii8*(W.). 

(1, 4) Eenol Deep Brown D (W.). 
(1) Eenol Havanna (W.). 

(1) Eenol Khaki (W.). 

(1) Eenol Maroon (W.). 

(1,8) I’iiiajdne Browne (Ba.). 


(1, 3, 6, 10) Toluylene Browns (By.). 
(1, 2c, 20, 3) Toluylene Brown G 
(Oo.). 

(1) Triazol Browns (Ge.). 

(1) TriKulfon Bi'onzo (Sa.). 

(1) Trisulfon Browns (Sa.). 

(1) Union Brown (Eoir.). 

(1, 2e) Zambesi lirowns (Be.). 

Blacks. 

(1, 8) Alkali Blacks (Dn.). 

(1,8) Alkali Black KK extra (Da.). 
(1. 2c, 2c) Alkali Blue Black (Da.). 
(1, (!) Alkali Chrome Black (Da*.). 

(1) Alkali Deep Black (Da.). 

(1) Azidine Blacks (J.). 

(1, 2c) Azidine lilack BUN (J.). 

(1) Az.idine Carbon (J.). 

(1, 2c) Az.idine Direct Blacks (J.). 

(1, I, (i) Beiizo Clirome Blacks(By.). 
(1,4, 0) Bonz .0 (Ihrimie Black Blue 

(By.) 

(1) Botjzo I'^ifit PhuikH (By.). 

(!, 2c,2n) Benzo FtiHt Black Jj(Jiy.). 
(1, 3) Beiizo Nitrol Black B, T 

(By.). 

(1, 3, 4, 8) Carbide Blacks (Cl.). 

(1) (larbon Blacks (Ka.). 

(1) Ohlorainine Blacks (Sa.). 

(1, 8) Chlorazid East Blacks (H.). 

(1, 6) Chronianil Blacks (Be.). 

(1) Columbia Blacks (Be.). 

(1, 3, 0) Columbia East Blacks (Be.). 
(1, 2c, 2h, 8) Cotton Black EW 
extra; E extra (Ba.). 

(1, 3, 8) Cotton lilack E, E extra, 
EW extra, EE’ extra, BGN (lia.). 

I (1) Cotton Milling Black (Ba.). 

(1, 2c, 2e) Diamino Azo Black B, 
E (Ca.). 

(1, 2c, 2e) Diamine Beta Black B, 
BB, BGII (Ca.). 

(1, 2c, 2d, 2k, 21, 2n, 2r) Diamine 
Black BU (Ca.). 

(1, 2c, 2d, 2j, 2k, 21, 2u) Diamine 
Black BUN, BUE, BUS, BO, 
EG, EOO (Ca.). 

(1, 2c, 2n) Diamine Blacks (Ca.). 



(1, 2c, 2j, 2d, 2k, 21, 2n, 2r) Diamine 
Blue Black E (Oa.). 

(1, 6, 6) Diamine Fast Black F(Ca.). 

(1, 4, 8) Diamino Fast Black X 
(Ca.). ^ 

(1) Diamine Past Urey B,N (Oa.). 

(1, 3) Diamine Urey G ((!a.). 

(1, 2c, 2k, 21, 2[j) Diamine Jet Black 
SS (Ca.). 

(1) Diamine Milling Blacks (Ca.). 

(1, 3) Diamine Nitnizol Black B 
(Ca.). 

(1, 3, (i) Diaminoral Black B, 3B, 
6B*(Ca.). 

(1, 2c, 2d, 2k, 21, 2n) Dianiinngenes 
(Ca.). 

(1, 2c, 2n) Diauil Black ES (ML.). 

(1, 9) Diauil Black G (ML.). 

(1, 3, (), 9) Dianil Black CE (ML.). 

(1, 3, 9) Dianil Black 11 (ML.). 

(1, 6, 9) Dianil Black CB (ML.). 

(1, 4) Dianil Black T (ML.). 

(1, 3, o) Diauil Black N, FB (ML.). 

(1, 3, 4, 8) Dianol Black E extra 
(Lev.). 

(1) Dianol Black D, FFE, F cone. 
(Lev.). 

(1,3) Dianol Black J\V, IIW, KX, 
FFX (Lev.). 

(1) Dianol Brilliant Blacks (Lov.). 

(1, 4, 5, 6) Dianol Chrome Blue- 
Black (Lev.). 

(1, 4, ,i, (i) Dianol Copper Black 
(Lev.). 

(1, 2c, 2n) Dianol Diazo Blacks 
(Lev.). 

(1) Dianol Past Blacks (Lov.). 

(1) Dianol Grey GX (Lov.). 

(1) Dianol Jet Blacks (Lov.). 

(1) Dianol Union Black oBV (Lev.). 

(1, 2c, 2n) Diazine Black II extra 
(Sch.). 

(1, 2o, 2e) Diazo Black B (By., 
Leo.). 

(1, 2o, 2o, 2o) Diazo Brilliant Black 
B (By.). 

(1, 2d, 2e) Diazo Past Block B. extra, 
MG, O, 3B (By,). 


(1, 2o-|-d, 2c-l-e, 2e, 8) Diazo Past 
Black BHX, SD (By.). 

(1, 2c, 2n) Diazogon Block DE (J.). 

(1) Diphenyl Fast Black (G.). 

(1) Diphenyl Past Grey (G.). 

(1, 2c, 2o, 2lf) Direct Black BH 
(Leo.). 

(1, 2c, 2e) Direct Black V, BU, 
BO (Sa.), 

(1, 2c, 2e) Direct Blacks (I’oir.). 

(1,4, (), 8) Direct Black FF extra 

(Leo.). 

(1, 3, 4) Direct Blue Black B (By.), 

(1, 8) Direct Blue Black (I,oo.). 

(1, 4, 5, 6) Direct Chrome Black 
(Leo.). 

(1, 2c, 2e, 3, 4, 6, 8) Direct Deep 
Blacks (By.). 

(1) Direct Grey (Sa.). 

(1, 8) Direct Naphthainine Blacks 
(OSF.). 

(1) Erie Direct Blacks (Sch.). 

(1, 8) Formal Blacks (G.). 

(1) Grounding Black for Cotton 
(Ba.). 

(1) Hessian Fast Black (Leo,). 

(1, 2e, 2c, 2d) Indigene Blacks (Cl.). 

(1, 2c, 2d, 21, 2n, 8) Ingrain Blacks 

(D.). 

(1) Naphthamine Black 11 (EA.). 

(1, 2c, 2e) Naphthamine Blacks 
(OSF.). 

(1, 2c, 2e, 3) Naphthainine Black BE. 
CE, CET, BVE (Ka,). 

(1) Naphthamine Deep Black HW 
(Ka.). 

(1) Naphthainine DirectBlacks(Ka.). 

(1, 2c, 2e, 3) Naphthamine Past 
Blacks (Ka., OSF.). 

(1, 2c, 2d, 26) Neropaline BZ, TZ, 
(CL). 

(1) Neutral Grey (Be., Da.). 

(1, 2o, 2n) Niagara Fast Black M, 
3B extra (Sch.). 

(1) Nyanza Black (Be.). * 

(1, 2o, 2e) Osfamine Black (OSF.). 

(1, 2c, 2e, 3) Osfanil Blacks (OSP.). 

(1,2c, 2h, 2i, 8) Oxamine Blacks (Be.). 
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(1) Oxy Diamine Blacks (Oa.). 

(1,3) Oxy Diaiaino Black A, AM, 
D, JB, JE, JEl, JW, JWE, 
JWIl, UI, SA, UR (Ca.). 

(1,K) Oxy Diamino Carbon JE, 
JEl (Ca.)! • 

(1, 2c, 2(1, 2n, 5) Oxy Dkiminogonos 
(Ca.). 

(1) l‘olyiih(3iiyl Black li co'nc. (CJ.). 
(1, 4,0, 8) J-'luto Bliic.ks (By.). 

(1) Panama Black U extia (Sell.). 
(1,8, 8) Para iJiamine Blacks (Ca.). 
(1) Parnmiuo Ulack.s ((’1.). 

(1, 8) Paianil Black (lie.). 

(1) i'ateiit, Diaiiil Blacks (ML.). 

(1, 2c, 2c) llenolamino Blacks (W.). 
(1) Itoiml Blacks (W.). 


(1, 3, 8) Renol Black B, GR, G^ 

, 2G (W.). 

(1, 2c, 3, 8) Renol Black SF (W.). 

(1) Bunol Deep Black (W.). 

(1, 8) Titan Blacks (H.). 

(1, 2c, 2il, 2n, 3) Titan East Blacks 

(HO- 

(1, 2i;, :2e, 3) Trinzol Blacks (Oo.). 

(1) Tolnyleno Black 0, B (Oe.). 

(1) Violet Black (lia.). 

(1, 2c, 2e) Zambesi Black U, E, (Bo.). 
(I, 2n, 2c, 2(1, 2e) Ziiinbesi Black 
BR. (Bo.). 

(1, 2c) Zambesi Black NA (11(3.). 

(1, 2c) Ziiinbeisi Black 2G (Bo.). 

(1, 2c, 2c, 2f) Zambesi Black V, NA, 
20 (Be.). 


Dyeing ok Cotton with tub Suhstantivk Cotton Dyemtufes. 
iMelhod (1). 

Light slmdes liave to bo (3yed on bleached cotton, whilst dark 
and heavy shadcB may he dyed on the unbleached material. In 
the latter case it is advisable to boil the cotton with soda ash 
or with water only, before dyeing. 

Turkey-red oil, Monopole soap, or Marseilles soap are frequently 
added to the dye-hath for the purpose of more readily wetting 
out the cotton. 

The dyestuffs should he dissolved in soft water, or, better still, 
in condensed water. Hard water should he boiled up with some 
soda before the dyestuff is added. The practice of adding the 
dyestuff direct to the hath is not to bo recommended. If it is 
done, however, the soda should be added first, then the dyestuff, 
and finally the salt or Glauber’s salt. 

All the substantive dyestuflfs,*with the exception of those marked 
(7) may be dyed from an alkaline bath. 

Neutral salts, such as common salt and Glauber’s salt, are 
added for the purpose of accelerating the dyeing, whilst an 
addition of soda, soap, Turkey-red oil, sodium phosphate, acts 
retarding, and consequently tends to assist in producing more 
level dyeings. 

The cotton is usually dyed at the boil for ;[■ to 1 hour. Light 
shades may be dyed at a lower temperature, about 120° to 
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140° F. The fastest shades are, however, obtained when the 
dyeing is conducted at the boil. 

When dyeing very heavy shades it is advisable to dye for 
about hour at the boil, and to allow to “ feed ” for about 
^ hour, or longer, in the cooling bath. *' 

When .using common salt which contains ai)preciable quantities 
of calcium or miigne.sinm salts, it is advisable, when dissolving 
the salt, especially in .the dyeing of cops and cheeses, to add the 
necessary amount of soda, to allow the precipitate to settle and 
to add tlie clear solution to the dye-l)ath. 

Th§ concentiation of the dye-bath is in most cases of import¬ 
ance as regards exhaustion of the dyestufl. As a rule the 
“ shoi ter ” the bath, the deeper the shade obtained with the 
same amount of dyestuff. It has, how'ever, been found that, 
in some instances, _ especially w'hen dyeing the direct cotton 
hlaclis in the jigger, the bath will be better exhausted, if a 
larger volume of liquor is used. For light shades it is advisable 
to use a very dilute dye-bath. 

When dyeing heavy shades the dye vessel should bo provided 
with a closed steam-coil. 

The amount of salt or Glauber’s salt added to the dye-bath 
varies very considerably, but if the bath is to be used continuously, 
the greatest care has to be tahen to adjust the addition in such 
a manner that the dyestuff is not precipitiUed (salted out). 

This is particularly of importance in the dyeing of cops 
and cheeses. It will often be found better to add a much 
larger quantity of dyestuff to the first bath and to add a very 
small amount of salt or Glauber’s salt. For the dyeing of 
subsequent lots the amount of salt, etc., contained in the 
dyestuff added is frequently sufficient to make any further 
addition of salt, etc., unnecessary. When working in this 
manner, the baths may be used ^or months without the danger 
of precipitated dyestuff becoming settled on the cops. 

Salt should not be added when dyeing light and delicate shades. 
The addition of 1 to 2 per cent, of soap or Turkey-red oil, 
and 3 to 10 per cent, of sodium phosphate, will give the best 
results. Monopole soap is now frequently employed in-place of 
Marseilles soap. 

If a more strongly alkaline bath is required 1 to 2 per cent, 
of soda ash may be added. 
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5 to 10 per cent, of Glauter’s salt may be added in place of 
the sodium j^liosphate, but the results are not as satisfactory as 
those obtained with the latter. 

Medium shades should be dyed with the addition of 2 per 
cent, soda ash aad 10 per cent, calcined Glauber’s salt, or the 
corresponding amount of crystallised Glauber’s salt. , 

For heavy shades, 2 to 5 per cent, soda ash and 20 to 30 per 
cent, of calcined Glauber’s salt, or 30 to 45 per cent, of common 
salt should be added. Bcuzo Indiiio Blur and Brnzo Copprr 
Blur B and 273 are best dyed with 10 per cent, soda ash without 
the addition of either salt or Glauber’s salt. 

'I’he Brilliant Sh/ Blurs should be dyed without soda, but with 
the addition of the necessary amount of Glauber’s salt and 1 to 
2 per cent, of acetic acid. 

In order to check the amount of salt present in the dye-bath, 
the specific gravity ought to be ascertained from time to time. 
When dyeing light shades it should not exceed 2" Tw., whilst for 
dark shades it must not be more than 4^° to 6" Tw., at 60° P. 

Some of the substantive cotton dyestuffs, suchas7'o«o«7f('d,S', 
Bosophrninr, Saiut-Drnis Bed, have to be dyed from a strongly 
alkaline bath. 

For 100 lbs. of cotton i/ani: The necessary quantity of Cotton 
lird S is mixed with about twice its weight of caustic soda 
(76° Tw.). A little hot water is added So as to make the whole 
into a uniform paste, which is then poured into the boiling 
bath, with the addition of about 140 lbs. of common salt. 

A “short” bath should be used (about 1 : 15) and the yarn 
should be worked for f to 1 hour at the boil. Wring and rinse 
slightly. 

For subsequent dyeings, | to f of the dyestuff used in the first 
bath and a quantity of common salt, corresponding to that which 
has been removed by taking ou(» the cotton, should be added. 

Somewhat brighter shades are obtained by souring, after dye¬ 
ing, with 6 to 10 lbs. of sulphuric acid 168° Tw., per 200 to 
220 gallons of water. 

Method (a) of dyiimj Saint-Denis 7(cd.—For 100 lbs. cotton:— 
Dissolve 2^1bs. 18 ozs. of the dyestuff, in 4^ pints caustic soda lye, 
77° Tw., and 2 gallons water. Heat until completely dissolved, 
then add OJ gallons water. The solution is added to the dye- 
bath, which is prepared as follows 207 gallons water, 520 lbs. 
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common salt, 31 lbs. soda ash. A wooden vessel, provided with 
a closed copper steam-coil, should be used. Enter the cotton at 
75° to 85° 1., raise the temperature to boiling point in not less 
than 20 minutes, and dye 30 to 45 minutes at the boil. After 
dyeing, wring and pass through a 1 per cant, solution of 
sulphuriaacid, rinse and dry. 

For further lots of cotton take the same quantity of dyestuff 
and make up the bath to the original volume with a solution of 
salt and soda in the proportions given above. 

Method (b ).—For 100 lbs. cotton:—Dissolve 2 lbs. 13 ozs. 
SaintrDenis Bed in 9 gallons caustic soda lye (10'5" Tw.), add 
this to the dye-bath consisting of 180 gallons of a solution of 
rock salt (32-5° Tw.), and 5 gallons caustic soda lye (77° Tw.). 
Heat the bath to 185° F'., enter the cotton, raise the temperature 
to 200° F., and work at this temperature for 30 minutes. After 
dyeing, pass the cotton, without rinsing, through a 1 per cent, 
solution of sulphuric or hydrochloric acid; finally rinse well 
and dry. For each subsequent dyeing the same quantity of 
dyestuff and of caustic soda lye has to be added. Sufficient 
common salt should be added after every dyeing operation in 
order to keep the strength of the liquor at a specific gravity of 
23'5° Tw., at a temperature of 185“ to 190° F. 

The fastness to light of Saint-Denis Bed dyed by one of the 
two methods may be considerably improved if the dyed material 
is after-treated for 15 minutes in a solution of copper sulphate 
or cupric chloride. 

Method (c).—The dye-bath is charged with 100 gallons water, 
2 lbs. of quicklime made into a uniform paste with water and 
added through a sieve, 75 lbs. of common salt and the necessary 
amount of dyestuff dissolved with J its weight of caustic soda. 
Dye at the boil. 

of Loose Cotton. 

The substantive cotton dyestuffs may be dyed on loose cotton 
in an open dye-vessel, but an apparatus, such as the “Obermaier,” 
in which the cotton is tightly packed, is mPre economical, and, 
keeps the material in a better condition for spinning. 

When dyeing in an open vessel, heat the dye-bath'to the boil 
open out the dry cotton well, enter, and work for f to 1 hour 
near boiling point. A “ short ” bath should be used, and deeper 
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shades are obtaineci if the cotton is allowed to “ feed ” for some 
time in the cooling bath. Allow the cotton to cool after lifting it 
out of the dye-liquor and before rinsing. In many instances the 
cotton does not require rinsing, but is hydroextraeted immediately 
after it has coolSd. 

For heavy shades the dye-bath should contain 2 to.3 ll)a. soda 
ash and 20 to 35 lbs. Glauber’s salt. The addition of 1 lb. of 
Turkey-red oil or Monopole soap per 100 gallons of dye liquor 
msiterially assists in producing level dyeings. 

When dyeing in a machine it is essential to select dyestuffs 
which are readily and completely soluble and which do not 
exhaust too rapidly. The cotton should bo tightly and very 
evenly paclced, and the quantities of salt or Glauber’s salt added 
should not be too high. It is better, in many cases, to dye for 
some time with the dyestuff and the soda only without the 
addition of salt, and to add the salt at a later stage. 

Difficulties will always be met with if bard water has to be used, 
even if the necessary amount of soda has been added to correct it. 

Turkey-red oil may be added to the dye-bath in order to assist 
in the wetting out of the cotton. 

It is usual to dye at the boil for | to 1 hour and, if necessary, 
to rinse in the machine. 


])!/eiiiti of Slivi-r. 

Sliver is usually dyed in machines belonging to the “ packing 
system.” The method of working and the additions to the dye- 
bath are the same as given for the dyeing of loose cotton. 

Dynnij of Cotton Yar)i. 

Cotton yarn is chiefly dyed in the ordinary dye-beck, although 
dyeing machines, such as the “ Klauder-Wekloii” and machines in 
which the hanks are tightly packed, such as the “ Obermaier ” and 
the “ Pornitz ” are frequently used. For light and delicate shades 
the yarn is bleached, whilst for dark shades it is boiled or wetted 
out with Turkey-red oil, before dyeing. 

When dyeing in' machines, which is more economical than 
dyeing in the beck, boiling out can be dispensed with. The 
yarn must be tightly and evenly packed in order to prevent the 
dye-liquor from forming channels which might cause uneven 
shades. 

p 2 
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The additions to the dye-bath are given in the general part 
which deals with the dyeing of the substantive dyestuffs. 

l>yidn(j of Mercrrised Cotloii Yarn. 

Mercerised yarn exhibits a greater affinity fof the direct dye¬ 
stuffs ; they are taken up more rapidly, and it is, therefore, 
necessary to add less salt or Glauber’s salt to the dye-bath than 
in dyeing unniercerised cotton, and to commence the dyeing cold. 
It is better to dye with the addition of soda or soda and Turkey- 
red oil, or Monopole soap, for some time, and to add the Glauber’s 
salt latr.r. For light shades sodium phosphate should bo used in 
place of Glauber’s salt. 

Dyniifi of Gopa and Cheest’s. 

Cops and cheeses may be dyed with the substantive dyestuffs 
in any one of the machines described in “ Part XVI.” Cheeses 
are much more readily penetrated than cops. The greatest care 
must be taken in order to prevent precipitation of the dyestuff. 
This is especially of importance when dyeing in machines 
belonging to the “packing system,” because the precipitate 
will be deposited partly on the cloth which surrounds the cops 
and partly on the uppermost layer of cops, which thus will be 
completely spoiled. 

In the “perforated spindle system” the precipitate present 
in the dye-bath will divide itself evenly over all the cops, and 
may, therefore, be less troublesome. 

Skewers made of iron, or preferably of brass or “ nickelin,” 
are used when dyeing with the substantive dyestuffs. 

The cops may be washed in the machine, and afterwards 
hydroextracted, or the excess of water may be removed by means 
of compressed air or by suction. , 

Cheeses may also be dyed with the substantive dyestuffs by the 
“ Foam Dyeing ” system. See p. 363. 

Dyeing of Cotton Warjfs. 

Cotton warps are dyed with the substantive dyestuffs in the 
ordinary watj) dyeing machine. If the warps do not require 
bleaching, it will be sufficient to charge the first box of the 
machine with a boiling soda solution for the purpose of wetting 
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out. Tlie addition of Turkey-red oil in place of soda ash is 
particularly useful in producing level shades on mercerised 
warps. The other boxes contain the dyestuff solution. 

Two ends through the machine will be ample for light shades. 
Half of the colour solution should be added for each end. 

For dark shades i or fi ends are necessary. The boxes are first 
charged with about one-half of the dyestuff solution, whilst the 
remainder is allowed to run into the machine continuously 
during dyeing. 

Cotton warps are now dyed very extensively on the beam in 
machines, such as the “ Poruits.” See “ Warp Dyeing,’i Fig. 86 
p. 865. 

Light shades may be dyed in the “ size.” It is advisable to 
prepare the colour solution and the size separately and to mix 
them before using. The dry warps are usually sized twice. 
Shades produced in the size are not as fast as shades which have 
been dyed in the ordinary manner and sized afterwards. 

]>ynii[i of Cotton Piem/oods. 

The “ preparation ” of cotton piecegoods for dyeing has been 
fully explained under “ Bleaching.” Only the cheapest kinds 
of material are dyed without previous scouring or bleaching. 
Crahhimj, followed by steaming, is also employed, especially for 
heavy goods. 

Although the spiral dye-heeh is used in dyeing cotton piece- 
goods with the substantive dyestuffs, the jiygcr is much more 
commonly employed. 

Very light and delicate shades are dyed in a “ long ” bath, with 
the addition of soap and sodium phosphate, whilst heavier 
shades may be dyed in a “ short ” bath, with the addition of soda 
and Griauber’s salt. 

In some cases it is advisalle to give four ends with the dye¬ 
stuff and the soda, and to add the Glauber’s salt after the fourth 
end. 

Heavy goods are more readily and thoroughly penetrated when 
Turkey-red oil or Monopole soap is added to the dye-bath. 

A padding machine, with either two or three squeezing rollers, 
is sometimes used for dyeing light shades with the substantive 
dyestuffs. Shades which are not required to be fast may be 
dyed in a single passage through the padding machine. It is 
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then usually the practice to add a small quantity of dextrine 
solution (J 11). to 1 lb. per 10 gallons of padding liquor) or 
tragacanth-thickening to the padding liquor. 

Eor heavy shades, two or four passages through the padding 
machine are required. The padding liquor is' prepared with 
^ to oz. cf soda per 20 gallons, one-half of the dyestuff solution 
is added, and the pieces are given one end at about 100” E. The 
remainder of the dyestuff solution is now added, and the pieces 
are given another end. The liquor is now heated to 150° to 
180° E., J to 1 oz. of Glauber’s salt is added per 20 gallons, and 
the pieces are given another end. After this the same quantity 
of Glauber’s salt is added and the final end given. 

Light shades may also be dyed in the starching operation. 

Contimioiis Open-tridth Ihjeiiui Machines are now largely used 
for dyeing blacks, dark blues, and browns. 

Eor the dyeing of (h-i/diainine Black AT, or JB, for instance, a 
machine may be used consisting of four compartments. A pair 
of metal squeezing rollers, of which the upper one is covered 
with rubber, and suitable openers are provided for each com¬ 
partment. The dye-liquor is heated by means of a closed 
steam coil. In the first compartment, which is charged with 
about lbs. of soda ash, the cotton is boiled out. The bath is 
continuously re-charged with | per cent, of soda ash, calculated 
on the dry weight of the cloth, during dyeing. The soda bath 
has to be replaced twice per day on account of the impurities 
which it removes from the cotton. 

The other three compartments, formed by two perforated par¬ 
titions, are charged with about 650 gallons of dye-liquor, contain¬ 
ing lbs. Oxydiamine Black, per 10 gallons of liquor, dissolved 
with the addition of a small quantity of soda; 5 to per cent, 
of dyestuff, calculated on the dry weight of cotton, are added 
during dyeing. IJ gallons of the following dyestuff solution 
should be divided equally between the three compartments, after 
the passage of every piece:— 

145 lbs. Oxydiamine Black, and 13 lbs. soda ash, dissolved in 
130 gallons of water. 

The quantities are calculated on a daily productiqn of 100 
pieces, total weight 2,650 lbs. 

The speed of the machine should be regulated so as to allow 
the pieces to remain in contact with the dye-liquor for about 



SUBSTANTIVE COTTON DYESTUFFS 


215 


3 minutes. The goods are plaited down into a wagon, after 
dyeing, and are finally rinsed. 

Dijewfi of Mcrcclined Pieeeiioodn. 

Mercerised fabrics are as a rule dyed in the jigger. They 
require about 20 per cent, less dyestuff than nonjiiercerised 
fabrics. No Glauber’s salt should be added to the dye-bath when 
dyeing light shades. It is best to give the pieces first two ends 
with 1 to 2 per cent, of soap, Monopole oil or Monopole soap, and 
2 to r> per cent, of sodium phosphate or soda. The dyestuff 
solution should then be added in two portions, and th^ dyeing 
commenced at 100° to 120° F. The temperature of the dye-bath 
is then gradually raised to about 180° P. 

When dyeing heavy shades it is advisable to give either two or 
four ends in the liquor containing the dyestuff, the soap, and the 
soda, and then to add the Glauber’s salt in two portions, giving 
four or six ends more. 

Duzotising and Developing of the Substantive Dyestuffs. 

Method (2). 

The fastness to washing and soaping of a number of substantive 
cotton dyestuffs may be considerably improved by diazotising 
and developing. The depth of shade is also, in many cases, 
considerably increased by this treatment. 

The cotton is dyed in the usual manner; it should be rinsed 
before entering into the nitrite bath. Wringing or hydro- 
extracting after the rinsing may be dispensed with in most cases. 

The diazotising bath, which must be used cold, is prepared in 
the following manner : -For 100 lbs. of cotton, add to the hath 
2^ lbs. nitrite of soda, dissolved in cold water. Stir and add 
71 lbs. hydrochloric acid, #2° Tw., or 5 lbs sulphuric acid, 
168" Tw. 

If the bath is used for diazotising further lots, only one-third, 
of the above quantities should be added for every fresh quantity 
of cotton. 

An e;icess of nitrous acid in the diazotising bath has no 
injurious effect; it should, however, be carefully avoided on 
account of economy. 

The presence of free nitrous acid can be readily detected. A 
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piece of potassium iodide starch paper, when dipped into the bath, 
turns blue. 

The process of diazotising is best carried out in wooden vessels. 
The diazotising is usually completed after 10 to 15 minutes. 
The material is now allowed to drain (wringiuff or squeezing is 
not necessary), and it should then be immediately rinsed in a 
cold bath containing about J gallon of hydrochloric acid per 100 
gallons of water. 

The goods must not be exposed to direct sunlight whilst in the 
diazotising bath, or after diazotising and before developing, and 
they rniust not be allowed to come into contact with hot steam 
pipes, or the diazo-compound will be decomposed and uneven 
shades will be produced. 

The material is now, wdthout delay, transferred to the cold 
hath, in which it is treated for a short time. Kinsing 
and, if necessary, soaping complete the process. 

Preparatmi of the Stuck Solutions for iM-elojniu/. 

(a) Phenol. 

Mix 4 lbs. 11 ozs., with 12 lbs. caustic soda lye, 77° Tw., and 
dissolve in 10 gallons boiling water. 

(5). Alpha Naphthol. 

(c) . Beta Naphthol. 

Dissolve 7 lbs. 3 ozs., in 6 lbs. caustic soda lye 77° Tw., and 
10 gallons boiling water. 

(d) . Resorcinc. 

Mix lbs. with 12 lbs. caustic soda lye 77° Tw., and dissolve 
in 10 gallons boiling water. 

{<•). Meta-tolm/lenc diamine. 

lbs. and ^ lb. soda ash are dissolved in 10 gallons water. 
(/). Nerogene D {Be.). 

Stir IJ lbs. with J gallon water, at ordinary temperature, add 
IJ lbs. hydrochloric acid 32° Tw., stir until completely dissolved, 
pour the solution into the developing bath and add afterwards 
5 lbs. of soda ash. 

(g). Ox amine Develo 2 )er B (Ba.). 

Dissolve the developer in hot water. 
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(/t). Oxamine Dnn'hiier M (Ba.). 

Dissolve the developer in hot water, and add 1-8 lbs. of soda 
ash to the developing bath. 

(i). Oxamitie Developer li (Ba.). 

Dissolve 5 fljs. of the developer with the addition of 1 lb. of 
hydrochloric acid, 

O'). Soda. 

Diazotise in the usual manner, rinse without the addition of 
acid, work for about 20 minutes at about 120“ F., in a bath con¬ 
taining 2’5 to 5 per cent of soda ash. 

(k) . imidonaphtlioliiidjihomc acid [Blue Developer AN (U«.)]. 

13| lbs. of the developer are mixed with 10 gallons cold 

water. Allow to stand until frothing has ceased, and raise the 
temperature to the boil. 

(l) . Amidodiphenylamine [Faat Blue Developer AD (C'a.)]. 

8 lbs. 11 ozs. of the developer are dissolved in 10 gallons 
boiling water, to which 1| lbs. hydrochloric acid has been added. 

(m) . Beia-nuplitliohidplionie acid (Svhaefler’s acid). 

12^ lbs. of the developer and 7^ lbs. soda ash are dissolved in 
10 gallons boiling water. 

(«). Meta-pheui/h'ne diaiuiiic. 

lbs. of the developer and 1J lbs. of soda ash are dissolved in 
10 gallons boiling water. 

(o) . Ethyl heta-najdtthylaiiiiHe {Developer B). 

lbs. of developer are dissolved in 20 gallons of water with 
the addition of 1 lb. hydrochloric acid. 

(p) . Bordratix Developer {Ml.., Ca.). 

21 lbs. 4| ozs. developer are dissolved in 10 gallons boiling 
water, to which 1^ pints hydrochloric acid have been added. 

{q). Naphthylamiiie ether pou'der (Ca.). 

2 lbs. 4J ozs. are dissolved in 1 lb. 2 ozs. hydrochloric acid and 
10 gallons boiling water. 

(»'). Naphthylamiiie ether Npowder {('a.). 

2 lbs. oz. are dissolved in 10 gallons boiling water with the 
addition of J pint hydrochloric acid. 

The following quantities of the above solutions are added to 
the developing bath for medium and dark shades, per 10 lbs. of 
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cotton:— {a),{h), (c), (d), (m): I 4 pints; {c), (k), (it): pints ; 

(1): 4 pints ; (p), {<l)y O') '■ pints ; (/): ozs. developer and 
5 ozs. of soda ash are added to the developing hath after the 
developer has been added ; (</), (i): 1^ to 2J ozs. of the developer; 
(//): IJ to 2J ozs. developer and to 5 ozs. sodft ash should he 
added to the developing hath ; (o): 3 pints. 

If the developing hath is used repeatedly, only |th of the 
quantities of developer given above should he added for each 
subsequent lot of cotton. 

The developed colours may he affir-treated with copper 
sulphate in the same manner as the substantive dyestuffs. 
The fastness to light is thereby improved in many cases. 

Shades obtained by diazotising and developing may be tapped 
with basic cotton dyestuffs. The method is the same as for 
the substantive dyestuffs. 

A great variety of shades may be produced by dyeing with 
two or more diazotisable dyestuffs in the same bath followed 
by diazotising and developing. 

Diazotisable dyestuffs may also bo dyed together with dye¬ 
stuffs which are not affected by the process of diazotising. 

Very good results are obtained by diazotising and developing 
with more than one developer. Thus beta-naphthol may be 
used together with resorcinc or with toluylene diamine; or 
resorcine may be used with phenylene diamine or toluylene 
diamine. 


Loose Cotton. 

When diazotising looso cotton it is of importance that the 
material should be completely cooled before entering it into 
the diazotising bath. 

In order to work economicallyit is necessary to provide three 
vessels, the first containing the nitrite solution; the second, 
acidulated water; and the third, the developing hath. 

The diazotising, souring and developing may also be carried 
out in an ordinary washing machine.. 

Convenient methods of treating small quantities of loose cotton 
after dyeing have been suggested by Cassella & Co. 

Three vessels are provided in which the cotton rests on 
perforated false bottoms, which can be lifted out. In this 
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manner the cotton may be conveniently transferred from one 
bath to the other. 

Another method consists in placing the cotton into a net, 
which may be lifted and passed from one vessel into the next. 

For a large production the following method has been found 
very convenient:—Three tanks are built into the ground close 
to the vessel in which the cotton is dyed. Of these the middle one 
is placed immediately below the dye-vessel. Into this the dye- 
liquor is run after dyeing. The cotton is now rinsed and the 
diazotising solution contained in one of the other two tanks is 
pumped over it, allowed to act for 15 to 20 minutes, and tljen run 
back into the tank. The cotton is then slightly rinsed and 
treated with the developing bath contained in the third tank. 

If loose cotton is dyed in special machines, all the different 
processes may be carried out in the machine ; less sodium nitrite, 
(about 1 to IJ per cent.), and hydrochloric acid, (about 3 to 5 
per cent.), should in this case be used. 

It is also advisable to circulate the nitrite solution with a 
small portion of the hydrochloric acid for some minutes through 
the material, and to add the remainder of the acid gradually. 

Cotton Yarn. 

The operations are carried out in the manner described in the 
introduction. 

CopH and ChrcHCH. 

The treatment of cops and cheeses in special dyeing machines 
is the same as that recommended for loose cotton. 

IFurps. 

Cotton warps may be diazotised and developed in an ordinary 
warp dyeing machine. The warps are rinsed in the first box 
and passed through the nitrite solution in the second box. Half 
the sodium nitrite and the hydrochloric acid is added first, 
whilst the other half is allowed to flow gradually into the box 
during the passage of the warps. The third box contains 
running jyater or acidulated water, and the last box the develop¬ 
ing bath. 

The warps are now passed through a washing machine and 
are finally dried. 
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Cotton Vicwioodn. 

When diazotising and developing piecegoods in the jigger, 
two ends should be given both in the nitrite bath and in the 
developing bath. One half of the additions |hould be made 
before running the pieces the first end, the other half before the 
second end. 

The construction of a Continmux Machini' Jor Itiazotuimj and 
Ih’vclojmaj is illustrated in Fig. 58. {Die, BainiuroUfiirhcm, 
L. Cassella & Co.). 

A is the compartment containing the diazotising solution. 
I and* II are two vessels containing the solutions of sodium 



nitrite and of hydrochloric acid respectively, from which A is 
continuously fed. B contains acidulated water, and C the 
developing bath. Ill contains the stock solution of the developer, 
which is gradually run into C. 

A is filled half full with water containing IJ lbs. sodium nitrite 
and 5 lbs. hydrochloric acid, per JOO gallons. 

I is charged with 1 per cent, of sodium nitrite, dissolved in 
water, and II with 3 per cent, of hydrochloric acid, diluted with 
water (both calculated on the dry weight of cloth which it is 
intended to pass through the machine). The flow of the solutions 
from I and II should be regulated in such a manner, that the 
whole amount has been discharged as soon as the last piece has 
passed through the machine. The diazotising bath should 
always smell faintly, not strongly, of nitrous acid. 
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B is supplied with running water, to which, from time to 
time, a small quantity of hydrochloric acid is added. The hath 
should always react slightly acid. 

For developing, C is charged with 1| Ihs. heta-naphthol and 
IJ lbs. caustic s(*:la lye, 77° Tw., per 100 gallons of liquor. 

Ill is charged with 0‘6 per cent, heta-naphthol and IJ per 
cent, caustic soda lye, calculated on the dry weight of cloth. 

Other develoj)er8 may he used in place of heta-naphthol in the 
proportions given on p. 218. 

After developing, the pieces are allowed to lie for alwut 
1 hour. They are finally rinsed and, if necessary, soaped. 

Coupling of the Direct Dyeing Cotton Dyestuffs on 
THE Fibre with Paeanitbaniline. 

Method (3). 

A number of the direct dyeing cotton dyestuffs may be coupled 
on the fibre with diazoliml paranitratiiHiie, Nitrazol. (( ’a.), Azophor 
Red (ML.), NitToaamiiie (Ba.). The fastness of the shades to 
washing, to milling, and to acids is thereby considerably 
increased. 

The method consists in treating the dyed, rinsed cotton for 
about I hour in the cold coupling bath, which has been charged 
with the necessary quantities of diazotised paranitraniline, soda 
and sodium acetate. 

For the purpose of shading, principally blacks, blues, etc., a 
small quantity of a solution of a basic cotton dyestuff, such as 
Methylene Blue, Methyl Violet, etc., may be added direct to the 
coupling bath. 

The cotton should be well rinsed after coupling. 

The following coupling baths may be used : 

Paranitraniline 0 {Ca.). F^r 100 lbs. of cotton dyed with 
3 to 4 per cent, of dyestuff use 5 to 7 gallons diazotised parani¬ 
traniline C, I to 1 lb. soda ash, and 5 to 6| lbs. sodium acetate. 

Preparation of the diazotised paranitraniline C. 2 lbs. parani¬ 
traniline C; gallons boiling condensed water; stir well, and 
add f gallon hydrochloric acid, 32° Tw.; stir until completely 
dissolved and add 3^ gallons cold water. The hydrochloride 
of paranitraniline will be precipitated in the form of a 
yellow paste. Allow to cool, and when quite cold, add whilst 
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continuously stirring J lb. nitrite of soda dissolved in 1 gallon 
cold water. The solution becomes clear after about 20 minutes, 
and is now made up with cold water to 20 gallons. The diazo¬ 
solution will keep for some time, but it must be stored either in 
wooden or earthenware vessels and protected *frotn heat and 
sunlight. , 

When using NiXvnzol G (Ca.) in place of paranitraniline the 
solution is prepared by stirring the Nitrazol into a uniform 
paste with a small quantity of water, at G8° to 77° E. A sufficient 
quantity of cold water is then added to dissolve the Nitrazol 
complqtely. 

3 to 4 lbs. Nitrazol C, J to 1 lb. soda ash and 3 to 4 ozs. sodium 
acetate or 2 to 4 per cent, of Azophor lied or Azophor Oramje 
(ML.) and 1 to 2 per cent, of sodium acetate may be used in 
place of diazutised paranitraniline for 100 lbs. of cotton, dyed 
with 3 to 4 per cent, of dyestuff. For the method of dissolving 
these substances, see p. 277. 

Cmiplhiif iritJt Nitrosamitte lied paxle (Ba.). Mix 3J lbs. 
Nitrosamine lied paste with 5| gallons cold water and pour in 
slowly, while stirring, 1 lb. r> ozs. hydrochloric acid, 32° Tw. 
Allow to stand for J hour, pour the mixture into the cold 
coupling bath and add immediately before entering the cotton 
a solution of 1 lb. 5 ozs. sodium acetate. 

Loouc Cotton. 

Shades, chiefly blacks and browns, dyed on loose cotton may 
be coupled with paranitraniline, etc!, in any ordinary dye-vessel. 
The coupling bath should be used about one-fourth stronger than 
given above; it is desirable to omit the addition of soda and 
sodium acetate. 

Cops and Vheeses. 

The coupling is carried out in the dyeing machines. A some¬ 
what larger quantity of paranitraniline should be used, without 
the addition of soda or sodium acetate. One half of the quantity 
required should be added at the beginning, the other,]ialf after 
the liquor has been allowed to circulate for 10 to 15 minutes. 
After coupling, the material is thoroughly rinsed, and, if 
necessary, soaped. 
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Coiiim Yarn. 


Shades dyed on cotton yarn are coupled in the ordinary dye- 
beck. 


Cotion Warpn. 

Cotton warps dyed with certain of the direct dyeing cotton 
dyestuffs are coupled with paranitraniline, etc., by giving them 
either one or two passages through an ordinary warp dyeing 
machine containing the cold diazo-solution. 

100 lbs. of warps require about 130 gallons liquor, 9 to 13 gallons 
diazotised paranitraniline, or 4 to 6 lbs. Nitrazol C, 1 to 1^ lbs. 
soda ash and 4 to ozs. sodium acetate. 

Two separate solutions (1 and 2) are prepared and kept in 
small vessels placed above the machine. The coupling bath is 
continuously fed from these vessels during the passage of the 
warps through the machine. 

Solnti<}ii (1). 9 gallons diazotised paranitraniline reduced with 
cold water, or 4 lbs. of Nitrazol C dissolved in 10 gallons of cold 
water. 

Solution (2). 1 lb. IJ ozs. soda ash, 5 ozs. sodium acetate, 
10 gallons water. 

After coupling, the warps are thoroughly rinsed in hot water 
and soaped. 

Pii’ccyoods. 


The following method is applied when coupling piecegoods, 
dyed with substantive dyestuffs. 

The dyed, well-rinsed pieces are given two ends in the jigger, 
which is charged per 10 gallons of liquor with 2J pints 
diazotised paranitraniline, § oz. soda ash, J oz. sodium acetate, 
and, in addition, according to the depth of the shade, for every 
10 lbs. of material, 25 to 5;| pints diazotised paranitraniline, 
I'to 1| ozs. soda ash and | to ^ oz. sodium acetate. 

In place of the diazotised paranitraniline used above, 8| ozs. 
and 3 to 65 ozs. respectively, of Nitrazol C, or 2 to 4 per cent, of 
Azophor Red and 1 to 2 per cent, sodium acetate may be used. 

The coupling may be carried out in the padding machine as 
describe^under “ Paranitraniline Red.” 

Two passages should be given, and the strength of the diazo- 
solution should only be one-third or one-fourth of that used for 
Paranitraniline Red. 
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After coupling, the pieces are l)atched or plaited down, 
allowed to lie for ^ to 1 hour, rinsed and dried. 

For the purpose of shading, basic dyestuffs, such as Methylene 
Blue, etc., may be added to the coupling bath. 

0 

After-truao'Ment of the Subst.\ntive Cotton Dyestuffs with 
Met.ylmc Salts, etc. 

It is well known that the fastness to light of shades which 
have been dyed with the substantive cotton dyestuffs is improved 
if the gpods are heavily stiffened with starches, gums, etc., after 
dyeing. 

The fastness of dyestuffs which are sensitive to acid, such as the 
Bemopiirpitrines, is considerably increased, if the cotton is not 
rinsed after dj'eing, i.f., if the cotton is allowed to retain some of 
the alkaline dye-liquor. The shades may be briglitened, and at 
the same time made faster by an after-treatment with soda 
(3 to 5 per cent, solution) or with soda, 5 parts, and Turkey-red 
oil, 20 parts, per 100 parts of water. 

The shades of substantive blacks are improved bypassing them 
through a lukewarm bath, containing about 1 lb. of soap and 
J lb. of olive oil per 20 gallons. 

In the following part the different methods of after-treatment 
of the substantive cotton dyestuffs for the purpose of increasing 
their fastness to light and to washing will be described. 

Method (4). 

The material is well rinsed after dyeing, and treated for J hour 
at the boil with 2 to 3 per cent, of potassium, or sodium bichro¬ 
mate, with or without the addition of a small quantity of acetic 
acid. 

MethodJi5). 

Rinse the material well after dyeing and treat for J hour at 
120° to 140° F., with 1 to 4 per cent, of copper sulphate and 1 to 
, 2 per cent, acetic acid; rinse and dry. 

Basic dyestuffs may be added to the copper bath for shading 
purposes. In this case the cotton ought to be entered^cold, and 
the bath heated gradually to 140° F. 

The after-treatment with copper sulphate improves the fast- 
ness to washing, but especially the fastness to light. Shades 
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dyed with Bi-iizoazurinc, for instance, become faster to light 
than indigo. 

Salts of nickel and cobalt, if used in place of copper sulphate, 
do not alter the shades quite as much. 

They are, hovjever, more expensive, and they do not improve 
the fastness to light as much as an after-treatment with copper 
sulphate. * 

Method (0). 

The well-rinsed material is treated for I hour at 140° to 212° I’., 
with 1 to 0 per cent, of bichrome, 1 to ei per cent, of copper 
sulphate, and 1 to 3 j)er cent, acetic acid. 

Shades treated by this method are faster to washing than 
those treated with copper sulphate alone, whilst the fastness to 
light is the same. 

1 to 2 per cent, of sulphuric acid 168° Tw. may be used in place 
of tbe acetic acid. The cotton should bo finally well rinsed 
and, if necessary, soaped. 

Method (8). 

The fastness to washing may also bo improved by treating the 
dyed, well-rinsed material for 15 to 20 minutes at 120° to 140° F., 
or for J hour in a cold bath with ^ to 3 per cent, of formaldehyde 
(40 per cent). 2 to 3 per cent, of acetic acid may be added to the 
formaldehyde bath. 

Method (9). 

The fastness to washing and to acids of some of the substantive 
dyestuffs is improved by an after-treatment with S<didoffcii 
(Meisler, Lucius and Bruning). llinse the cotton well after 
dyeing, and treat for \ hour in the boiling Solidogen bath. 
Finally rinse well and dry. 

The bath is prepared by adding first 2 per cent, hydrochloric 
acid, and then 2 to 6 per cent. Solidogen. 

5 to 10 lbs. of ammonium sulphocyanide should be added first 
per 100 gallons of liquor, if the treatment has to bo carried out 
in copper vessels. 

Method (10). 

Tiie fastness to washing may bo improved by one of the 
following treatments:— 

Treat the dyed, well-rinsed cotton for \ hour at 140° to 212° FV, 
with 2 to 4 per cent, chromium chloride (20° Be.), or 2 to 4 per 
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cent, cliroinium fluoride and 2 to 3 per cent, acetic acid, or 4 to 6 
per cent, chrome alum and 2 to 8 per cent, acetic acid ; rinse 
and dry. The fastness to light is not affected by these after- 
treatments. 

Method (11). 

Very faSt reddish-yellow shades are produced by dyeing with 
Primidiiii' and after-treating with a solution of bleaching powder. 

The well-rinsed cotton is treated for ] hour at 70’ E. in a 
bath containing J gallon of bleaching jtowder solution, 15" Tw., 
j)er 100 gallons of water, and finally well rinsed. The higher the 
tempefature of the bleaching powder solution, the yellower will 
be the shade obtained. 

If the temperature is gradually raised to 120’ F., the I'cddish 
tone gives ])lace to a clear yellow ; this, however, slowly 
deteriorates with age, going back to the original shade. 

The fastness to water of shades dyed with the substantive dye¬ 
stuffs may also be improved by an after-treatment with a ^ per 
cent, solution of alum, or 5 per cent, of aluminium acetate 
(10” Tw.) The cotton should be treated in the cold bath for 
about 15 minutes. 

For the same purpose the following may also be employed; 

1 jier cent, aluminium sulphate and J per cent, sodium acetate; 
or I j)er cent, aluminium sulphate and } jier cent, soda ash ; or 

2 to 8 j)er cent, pyrolignite of iron, 15” Tw. 

The after-treatment with pyrolignite of iron renders the- 
shades somewhat duller. 

In order to improve the fastness to washing of the substantive 
cotton dyestuffs, Warr suggests an after-treatment with mag¬ 
nesium sulphate followed by a passage through a weak solution 
of caustic soda. 

The Bayer Company recommend the addition of a small 
quantity ot stannate of soda to the caustic soda bath, by means 
of which the shades become still faster. By applying this treat¬ 
ment to Bevzo Fuat Scarlet, a red is obtained which is almost as 
fast as some of the diazolised and developed reds. 

The fastness to washing of the substantive dyestuffs dyed on 
cops or cheeses may be improved by an after-treatment with a 
solution of sulphate-acetate of alumina. 

Blacks and other dark shades may be after-treated with 
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tannins, fixed with pyrolignite of iron. The cotton is considerably 
weighted by this method. 

The after-treatments described can be carried out in the 
vessels or machines used for dyeing materials such as cops, 
cheeses, etc. • 

9 

Topping op Suustantivk Dybsiuffs with Basic DyBsiCFFs. 

Shades produced by dyeing with the substantive cotton dye¬ 
stuffs do not, as a rule, possess the brilliancy and richness “ over 
hand ” of the basic cotton dyestuffs dyed on a tanniii-antimony 
mordant. • 

The property of the substantive dyestuffs to act as a mordant 
for the basic dyestuffs is frequently made use of. 

For this purpose the material, dyed with the substantive dye¬ 
stuff in the usual manner, is rinsed and topped with a basic 
dyestuff in a separate bath. In order to prevent uneven dyeing, 
the dyestuff' solution should be added in portions and an addition 
of a small quantity of acetic acid or alum should be made to the 
dye-hatli. 

Another method consists in dyeing the cotton in a hath which 
contains besides the substantive dyestuff an addition of 2 to 4 per 
cent, of tannic acid. The material is treated for 1 hour at the 
boil and allowed to remain in the cooling bath for some time. 
After wringing or hydroextracting, the tannic acid is fixed in a 
fresh bath with tartar emetic. The cotton is now washed and 
topped with the basic dyestuff. 

Duller and darker shades are obtained if pyrolignite of iron 
or another iron mordant is used in place of the tartar emetic. 

The fastness of shades obtained by the last two methods is very 
satisfactory, whilst shades obtained by the first method are not 
us fast as similar shades produced by dyeing with a basic dyestuff 
on a tannin-antimony mordan?. 



PART X 


SULPITUlt DYESTUPPS 


Yellows anj) Oranues. 

Auronal Orauj^'o (W.). 

Aiironal Yellows (W.). 

Cross J)yo Yellow (II.). 

Eclipse Phosphines (G.). 

Eclipse Yellows (0.). 

Iimnedial Oranf^e (Oa.). 
Jmmodial Yellow ((-’a.). 

Katigen Yellows (By.)- 
Kryoj'eiie Y'cllows (Ba.). 
PyrogeneOraiif'c (Cl.)* 
Pyrogoiio Y’’eUow8 (Cl.). 

Tyrol Yellows (Loo.). 

Sulphurol Orange (Da.). 
Snlphurol Yellows (Da.). 
Sul 2 )hiir Y’ollow (Be.). 

Thiogene Golden Yellow (MIj.). 
Thiogene Oranges (ML.). 
Thiogeiie Yellows (ML.). 
Thional Y’ollows (Sa.). 

Thioiiol Oranges (Lev.). 

Thionol Yellows (Lev.). 

Thioii Oranges (Ka.). 

Thion Yellows (Ka.). 

Thioplior Outch 0, 11, lUi (J.). 
Thiophor Khaki (J.). 

Thiophor Orange (J.). 

Thiophor Yellows (J.). 
Thioxine Orange (Oe.). 
Thioxine Yeliow (Oe.). 

Beds. 

Auronal Corinth (W.). 
Immedial Bordeaux (Ca.). 
Katigen Bordeaux (By.h 
Sulphur Corinth (Be,). 


Suljdiurol Bordeaux (Da.). 
Tliiogene Dark Beds (ML.). 
Thiogeuo Puiple (ML.). 

Blues and Vioi,ets. 
Auronal Blues (W.). 

(h’oss Dye Blues (H.). 

Eeliiise Blues (0.). 

Ecli]>8e Fast Dark Bluc.-s (G.). 
Eclipse Violet (G.). 
liiiincdial Blues ((’a.), 
hriinedial Dark Blue (Ca.). 
Immedial Direct Blues (Ca.). 
Immedial Green Blues (Ca.). 
Immedial Indogeno (Ca.). 
Immedial Indotio (Ca.). 
Immedial Indone Violet (Ca.). 
Immedial New Blue (Ca.). 
Immedial I'rune (Ca.). 
Immedial Pui’plo (('U.). 
Immedial Sky Blue (Cu.). 
Immodial Violet ((’a.). 
Katigen Azurine (By.). 
Katigen Blue B. (By.). 
Katigen Chrome Blues (By.). 
Katigen Dark Blue (By.). 
Katigen Direct Blue (By.). 

• Katigen Indigos (By.). 
Katigen Navy Blues (By.). 
Katigen Violets (By.). 
Kryogene Black Blues (Ba.). 
Kryogene Blues (Ba.). 
Kryogene Direct Blues (Ba.). 
Kryogene Vi(det (Ba.).^ 
Melanogeiie Blues (ML.). 
Pyi’ogene Blues (Cl.). 
Pyrogone Cyanine (CL). 
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Pyrop^ne Direct 151uos (Cl.). 
Pyroxene Indigos (CT.). 

Pyrol Blues (Leo.), 
l^yrol Direct Blue (lioo.). 

Pyrol Navy Blue (Ij^o.). 
Sul])hur liiuo L extra (Be.). 
Sulphur Indigo (B<\). 

Sulphurol Direct Blue (Da.). 
Snlphorol Indigo(l)u.). 
Thiogone Blues (ML.). 
Thiogone Cyanines (ML.). 
Thiogene Dark Blues (ML.). 
Thiogeno Deep Blue (MTj.). 
Thiogene Heliotrope (ML.). 
Thiogeno New Blues (ML.). 
Thiog(m<5 Violets (Mli.). 

Thional Bliuis (Sa.). 

Thional Indigos (Sa.). 

Thion Bine (Ka ). 

Thion D(m^p Violet (Ka.). 

Thion Direct Blues (Ka.). 

Thion Navy Blues (Ka.). 

Thion Violets (Ka.). 

Thioind Blues (Lev.). 

Thionol Brilliant Blue (IjCv.). 
Thionol Dark Blue (Lt'v.). 
Thitniol Dark Purple (Ijiw.). 
Thionol Direct Blue (Lev.). 
Thiophor Blue.s (J.). 

Thiophor Cyanine (J ). 
Thiophor Dark liliuis (J.). 
Thiophor Indigos (J.). 

Thiophor Navy Blues (J.). 
Thiophor Violet (d.). 

GllEENS. 

Auronal Greens (W.). 

Cross Dye Greens (II.). 

Eclipse Fast Greens (G.). 
Eclipse Fast Olive (G.). 

Eclip.se Greens (G.). 

Eclipse Olivo (G.). 

Immcdial Biilliaot Green (Ca.). 
Iminedial Dark Green (Ga.). 
Immedial Deep Green (Ca.). 
Iminedial Greens (Oa.). 
Immedial Olives (Oa.). 


Immedial Yellow Olive (Ca.). 
Katigen Brilliunt Greens (By.). 
Katigen Dark Green B (By.). 
Katigen Greens (By.). 

Katigen Olives (Ily.). 

Kryogene Olives (Ba.). 

Pyrogoiic Blue Green B*(CT.). 
Pyrogenc Dnrlt Green B, dB (Of.). 
Byroff«ne (Ireon 2G, ;1G (OJ ). 
Pyrol Greens (lico.). 

Sulphurol Dark (B-eens (Da.). 
Sulphurol Greens (Da.). 

Sulphur Olivo (Be.). • 

Thiogene Greens (ML.). 

Thion Greens (Ka.). 

Thion Olive (Ka.). 

Thional Brilliunt Green (Sa.). 
Thional Daik Green (Sa,). 

Thional Greens (Sa.). 

Thionol Brjlliant Greens (Lev.). 
Thionol Dark Green (Lev.). 
Thionol Greens (Lev.). 

Thionol Olive (Lev.). 

Thiophor Dark Green (J.). 
Tliiophor Deep Gr(‘en (J.). 
Thiophor Greens (J.). 

Thiojihor (Dives (J ). 

Thiophor Yellow Olivo (J.). 
Thioxinc Olives (Oe.). 

Browns. 

Auronal Black Browns (W.). 
Auronal ICliaki (W.). 

Cachou de Laval (Poir.). 

Cachoii B. (Poir.). 

Cross Dye Browns (IT.). 

- Cross Dje Drab (IT.). 

Eclipse Bed lirown cone. (G.). 
Immedial Bronze (('a.). 

Immedial Browns (Oa.). 

Immedial (>utch (Oa.). 

Immedial Dark Browns (Oa.). 
Immedial Maroon (Ca.). 

Immedial Bod Brown (Ca.). 
Iminedial Yellow Brown (Oa.). 
Katigen Black Browns (By.). 
Katigen Bronze^GL (By.). 
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Katigen Browns (B)-.). 

Katigen Chrome Brown (By.). 
Katigcn ('utch (Dy.). 

Kiitigen Khaki G extra (By.). 
Katigen Ihal Browns (By.). 
Katigen Yellow Browns (By.). 
Kryogene Bvowns (Ba.). 
Kryogenn Bed Brown (Bn.). 
Fyrogenc Browns (CB). 
Pyrogene Catochu (01.). 

Pyrol Bronze (Leo.). 

Pyrol Bnjwns (Loo.). 

Pyrol Ikirk Browns (Loo.). 

Pyrol Bod Brown (T.eo.). 

Snlphur Browns (Be.). 

Sulphur (.■atochu (Be.). 

Sulphurol Browns (La.). 
Sulphurol Lark Brown (La.). 
Thiocatechine 1, 111 (Poir.). 
Thiogene Bronzo (ML.). 
Thiogene Browns (ML.). 
Thiogeno Cntch (ML.). 

Thiogene Khaki (ML.). 

Thiogene Olive (ML.). 

Thiogene Yellow Brown (ML.). 
Thional Bronze (Sa.). 

Thional Browns (Sa.). 

Thional Lark Browns (Sa.). 
Thion Browns (Ka.). 

Thinn Cuteh E, 211 (Ka.). 

Thion Violet Brown (Ka.). 
Thionol Brilliant Corinth (Lev.). 
Thionol Browns (Lev.). 

Thional Corinth (Lev.). 

Thionol Khaki (Lev.). 

Thiophor Black Browns(J.). 
Thiophor Bronze (J.). 

Thiophor Browns (J.). 

Thiophor Dark Brown (J.). 
Thiophor Bed Brown (J.). 
Thiophor ^'iolet Brown (J.). 
Thiophor Yellow Brown (J.). 
Thioxino Browns (Oe.). 


Blacks 

Autogeno Black (Poir.). 

Auronal Blacks (W.). 

Black KKB(Poir,). 

Cross Lye-Black (TL). 

Ellipse Blacks (G.). 
linmedial Blacks (Ca.). 
linmedial Brilliant Blacks (Ca.). 
Imniedial Brilliant Carbons (Ca.). 
Inimodial Carbons (Ca.). 

Indo Carbon S, SF pat. (Ca.). 
Katigen Blacks (By.). 

Katigen Blue Blacks (By.). 
Katigen Brilliant Black (By.). 
Katigen Lee]) Blacks (By.) 
Kryogene Blacks (Ba.). 

O.sfathinn Black (OSF.). 

Pyrogene Black (Cl.). 

Pyrogene Loop Black (CL). 
Pyrogene Oicys (Cl.). 

Pyrol Blacks (Loo.). 

Pyrol Blue Black (Leo.). 

Pyrol Brilliant Black (Loo.). 
Hulphenol Blacks (C.). 

Sulphur Blacks (Be.). 

Sulphurol Blacks (!),■)., Cl.). 
Thiogene Blacks (ML.). 

Thiogene Diamond Black (MTj.). 
Thional Blacks (Sa.). 

Thion Blacks (Ka.). 

Thionol Blacks (Ijev.). 

Thionol Brilliant Blacks (Lev.). 
Thionol Greys (Lev ). 

Thiophenol Blacks (tT.). 
Thiophor Blacks (J.). 

Thiophor Blue Black (J.). 
IThiophor Brilliant Carbon (J.). 
Thiophor Carbon (J.). 

Thiojihor Deep Black (J.). 
Thiophor Field Grey (J.). 
Thioxine Blacks (Oe.). 

Vidal Black (Cl., Poir.). 


The dyeing with sulphur dyestuffs, a considerable number of 
which have been introduced within the last few years, has made 
such enormous progress that, at the present moment, these 
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substances must be considered as one of the most important groups 
of cotton dyestuffs. Their fastness is in many instances excellent, 
and in not a few cases they have been able to replace some of the 
fastest colouring matters, such as Aniline black, indigo, catechu 
browns, khaki, logwood black, etc. The sulphur dyestuffs belong 
to the dir(!ct dyeing dyestuffs, although some of thejn may be 
dyed like vat-dyestuffs. Some of the substantive liotton dye¬ 
stuffs may be dyed in the same bath with the sulphur dyestuffs. 
The dyestuff solutions must, however, be prepared separately. 
The aiiplicatiou of the sulphur dyestuffs is, comparatively 
speaking, simple. The following general rules tor dyeing may 
be given here. In nearly every instance the dyestuffs are dis¬ 
solved with sodium sulphide and soda ash, and dyed with the 
addition of Glauber’s salt or common salt. In many cases, 
however, the quantities of the different ingredients used and the 
methods of dyeing and of after-treatment vary very considerably, 
and for these reasons it is necessary, in order to obtain satis¬ 
factory results, to describe the principal methods of application 
somewhat in detail. 

Dyeing or Loose Cotton. 

The loose cotton is thrown into the boiling hath to which the 
dyestuff solution with the sodium sulphide and the soda has been 
added. Glauber’s salt, or common salt, is added after the cotton 
has been properly penetrated by the dye.-liquor. The material 
is now worked with poles for about ^ hour and allowcsd to simmer 
for another J hour. Although the cotton may now be removed 
from the dye-bath, it is by far better to allow it to remain (to 
“feed ’’) in the cooling liipior for some hours, or even overnight. 

Provision should be made for pumping the dye-liquor after 
dyeing into a storage tank, because washing and after-treatment, 
if required, may then be carried out in the dye-vessel itself. 

Dyeing of Cotton Hanks. 

The yarn may be boiled out in a high-pressure kier, but the 
method most commonly in use is to boil in an ordinary low- 
pressure kier for 6 to 8 hours with 4 to 6 per cent, of soda ash. 
The dye-vessels should be made of wood or iron; copper must be 
avoided. , Satisfactory results may be obtained by treating the 
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hiiiiks (m ordinary dye-sticka, hut it ia by far better to employ 
hi'iif iron ijan jtljirr, which aboidd not be leas than 1 inch in 
diameter (Fig. T)!)). From 2 to 4 Iba. 

. . yarii are naually [dacod on one atick. 

^Air -f i t -j i r i manner the lianks are com- 

I |rj|"pn|rf | pletely immeraed in th(! dye-liquor 
i II li ll 111 ^ oxidation of the dye- 

i li II il li I 


I ifllPiU f Dyeino of Wau 'S. 

_Warpa may lie dyed with the anljthur 

Fid, .•)<i. --1 lye-stidk aiifl dyoatuffa in an ordinary warp dyeing 
'sfiSr'C'- l»-efc'-able to lower 

stuffs, the top guide rollera ao aa to place them 

below the surface of the dye-liquor. 

A SprridI JFnrp Dpciiifi Marhinr, illustrated in Fig. (iO, is recom¬ 
mended by Messrs. L. Caasella & Co. for dyeing the Imiiinlial 
Bhic.kr. 

The waggon A ia divided into six to eight compartmenta, each 
of which contains a boiled warp. From here the warps pass 



Fig. 60.—S])Ocial Warp Dyeing Machine for dyeing Hulphiir Dlacka. 


into hox B, which contains the dye-liquor; they are squeezed 
betw’een the wooden rollers 1, 2, and 3, on to which uniform 
pressure’is put by means of 4. After leaving the dye-bath, the 
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warps pass between heavy iron squeezing rollers 5, wrapped 
with cloth, over a wooden tension roller G into the washing box C. 
Roller G rests in a spiral spring by means of which the tension 
on the warps is automatically regulated. During washing, the 
warps pass between two light squeezing rollers 8, made of wood, 
and ultimately through the heavy iron rollers !). ,The latter 
should also be well wrapped with cloth. The dye-beck is con¬ 
tinuously fed with concentrated dyestuff solution from tank E 
through pi})e a. The warps aiui linally plaited down into the 
waggon D, passed through a washing machine, and treated with 
sodium acetate.. , 


Dyeing of Cops and Cheeses. 

C(q)s or cheeses may he dyed in any typo of apparatus, jiroviding 
it does not contain any copper parts. Iron, nickel, “ nickelin ” 
(a nickel alloy), or apparatus which have been lined with lead, 
are best suited. 

The ste,aming after dyeing, which is necessary when using 
certain dyestuffs, es])ecially blues, may bo carried out in the 
dyeing apparatus. It is, however, essential that the material 
should contain both caustic soda and sodium sulphide when it is 
steamed. 

Dyeing of Cotton Pieceooods. 

The ordinary LancaiiMir Jini/rr (see p. 8G8, Fig. 90), may he 
used for dyeing the sulphur dyestuffs. The jigger should, how¬ 
ever, be provided with squeezing rollers. Continuous dyeing 
machines are suitable when a large production is required, and 
in some cases satisfactory results are obtained by applying the 
sulphur dyestuffs by means of the padding machine. 

An Arranijmcnt of Ji<j(icn vitli iSqiuvzivji Rollers is illustrated 
in Fig. 61 (Messrs. Mather & Platt). One jigger is used for 
dyeing, the other one for washing off after dyeing. The dye- 
becks are of the ordinary type, but made entirely of iron, with 
wood or iron guide rollers and iron reversing or draw rollers of 
aliout 8 ineh(^s diameter. A swinging pressing roller made of iron 
is provided, which may he covered with rubber, by means of which 
the excess of dye-liquor is squeezed out. Additional pressure 
may be obtained by means of levers and weights. When dyeing 




Fig. 61.—Arrangement of Jiggers with Squeezing KolIei>. 
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is completed the cloth passes, immediately into the second jigger 
for washing olT. One horsu-power is required to drive the jiggers. 

Another type of jigger which is very suitable for the dyeing 
of sulphur dyestuffs is the Pwldiwi Jimicr of Mather & Platt, 
Fig. 62. It eoffsists of the dye-beck, usually made of cast- 
iron, with iron guide rollers. Two pairs of squeezing rollers, 
made of cast-iron or indiarubber, each from 6 inches to B inches 
in diameter, according to the width of the jigger, are fixed 
above the dye-beck. A strap batching arrangement and the 
usual catch boxes for reversing are also provided. 

Tim Viider-iraler 68, of Messrs. G. (I. Haubol^ jun. 

G.m.b.II., differs from the ordinary type in that the cloth is not 
wound direct upon the draw-rollers a, but upon rollers h, which 
rest upon them. The speed at which the pieces run is, therefore, 
a perfectly uniform one throughout the dyeing operation. 
The. reversing motion is automatic. After the dyeing has been 
completed the rollers carrying the pieces can be readily lifted 
out of the dye-bath, and a new batch of cloth can be introduced. 

The rollers h, upon which the cloth is wound, are suspended 
in vertical racks which are driven from wheels on a joint axle 
d. Uniform tension is obtained by means of the compensa¬ 
tion roller r, which can be lifted above the surface of the dye- 
liquor in order to facilitate the changing of pieces. The dye- 
bock is made of wrought iron and suited tor a batch of 850 mm. 
in diameter. Tension is put on the cloth, when entering, at y, 
and when leaving the machine it has to pass between the 
squeezing rollers li, the upper one of which is covered with 
rubber. 

“Smothering” op the Sulphur Dyestuffs after Dyeing. 

Some of the sulphur dyestuffs have to be developed after 
dyeing by allowing the dyed material to lie for some time in a 
warm, moist atmosphere. This process is termed “ smothering.” 
The different methods of smothering will be discussed under 
the application of the various dyestuffs. 

Developing op the Sulphur Dyestuffs by Steaming. 

A number of the sulphur dyestuffs, especially the blues, are 
developed after dyeing by steaming without pressure. 




Fig. 62.—Padding Jigger. 
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Fig. 64 illustrates an arrangement which may be used for 
this purj)oso. It consists of a box which is provided with a 
false jjerforated bottom, covered with a coarse cotton cloth, 
under which the steam pipe enters. This should be carried 
round the iuside*of the vessel, and the holes in it should be 
placed at such an angle as to direct the steam against the 
bottom of the vessel. By means of an injector which'is fitted to 
the steam pipe, a mixture of steam and air is jjassed into the 
vessel. The material is usually steamed for about half an hour 
at a temperature of 180” to 200” P. The yarir or the pieces are 
suspended on rods, but care must be taken that the material does 



Fit'i. (14.—Airangoinent for Develojiiiig the 
Siilphui' iJyestuH's by Steaming. 


not touch the bottom of the vessel. The vessel is covered with a 
roof-shaped lid, lined with coarse cotton cloth. 

Cotton yarn may be steamed in apparatus such as are used 
for dyeing loose cotton or cops. 

It is essential that the material should contain caustic soda 
and sodium sulphide when placed into the steaming box. If 
the cotton has been washed before steaming, a passage through 
a bath containing about 100«grains of caustic soda and 1 oz. 
of sodium sulphide per gallon is necessary. 

Toi'pjno or THE Sulphur Uyestupfs with Basic Dyestuffs. 

The bapic dyestuffs are very rapidly taken up by cotton which 
has been dyed with the sulphur dyestuffs. If basic dyestuffs 
are used in small quantities for the purpose of shading, they 
are best dyed from a cold soap bath. When larger quantities 
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are,used, the addition of acetic acid or alum to the dye-bath is 
necessary. 

Topping of Indigo with the Sulphuu Dvebtuffs. 

Some of the sulphur dyestuffs, especially 'the blues, may be 
used as a “bottom” for indigo blue. On account of their superior 
fastness they are to be preferred to the ordinary substantive 
cotton dyestuffs. 


AFTEli-TEEAT.MI5NTS OF THE SuLPHUIl DyESTUFFS. 

The fastness of a number of the sulphur dyestuffs may be 
considerably increased by an after-treatment with metallic salts, 
etc. The different methods will be fully discussed under the 
various dyestuffs. 

Various after-treatments have been suggested, in order to 
prevent tendering of the cotton after dyeing with the sulphur 
dyestuffs. ,^The best results have been obtained by a process 
suggested by G. E. Holden,* which consists in treating the dyed 
material with a 1 per cent, solution of tannic acid at a tem¬ 
perature of 40“ G., squeezing or wringing, and then passing 
through lime-water, and finally washing. In ])laco of lime- 
water any suitable salt of calcium, barium, or strontium may 
be used. It should, however, be stated that the shades are 
liable to be altered considerably. 

A treatment with a 1 per cent, solution of soda ash will be 
found quite safe in many instances. 

SPKC'IAI; METHODS OF DYEING THE SULPHUfi DYESTUFFS. 

The Kryogene Dyestuffs of the Badische Anilin und 
Soda Pabeik. 

i 

Light shades should be dyed for 1 hour at 120“ P. with the 
addition of 10 to 20 lbs. of common salt or Glauber’s salt per 
200 gallons of water, whilst dark shades and blacks require 50 
to 60 lbs. of common salt or calcined Glauber’s salt per 200 
gallons of water. After dyeing, squeeze or wring, jn order to 
save the dye-liquor. 


‘ Jm,rn. Soc. Dyers and Colourists, XXVI., p. 76, 1910. 
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The dyestuff solution tor dyeinp; 100 lbs. of cotton is prepared 
in the following manner;—For the first four lots of material 
add one part of concentrated sodium sulphide, or two parts of 
sodium sulphide crystals to one part of dyestuff and dissolve in 
boiling water. ^Jalf this quantity of sodium sulphide will be 
sufficient for subsequent lots. 5^ lbs. of soda ash should be 
added to a fresh liath, J to 2 Ihs. to an old bath. When using 
the concentrated Xryogene dyestuffs, twice the quantity of 
sodium sulphide stated above should bo added. 

In orde.r to prevent uneven dyeing, the quantity of sodium 
sulj)bi(le may be increased, oi' 2 to 5 ll)s. of Turkey-red oil may 
bo added to the dye-bath. ■' 

Ki'i/(iiicii(‘ ]ili(c B, BX, BN, BNO, Kriioijeite Black Blue BOT. 
BGTO, liave to be developed by steaming or by smothering. 

Kn/<i(i<')ii' Bnucn A may be dyed without the addition of 
either sodium sulphide or soda. 

Shades dyed with 8 per cent, of Kri/onnic Black TB, TG, or 
with 5 ]ier cent, of Kryoijcnc Blue B, BN, or Kn/ogcnc Black 
Blue BGT, rinsed after dyeing, hut not developed, may be used 
as a bottom for dark blues dyed in the indigo vat. 

The following patented method of dyeing Kri/txjcnc Black in 
a cold fcrmoilalioii rat is also of interest. The vat is filled 
with cold water ((10 gallons) and then set with 8 lbs. of 
wheaten, or potato flour, 0 lbs. bran, 2 lbs. syrup or honey (or 
4 lbs. of dates, raisins, grapes, etc.), and 5 lbs. soda crystals 
(or 2 lbs. soda ash or pearl ash). 

For dyeing a full black, 5 to 7 lbs. of Kn/oycnc Black TBO or 
TOO, and for a bronzy brownish-black 10 lbs. of Kn/oycHc Black 
TOO, per 100 gallons of dye-li(juor should bo added. 

The following additions must be made to the vat from time to 
time; 3 lbs. dyestuffs, J lb. flour, J lb. bran, and ^ lb. syrup. 

After from 8 to 4 days the vat will be perfectly clear, of a 
greenish colour, and in the proper condition for use. Soda ash 
must be added as required. The liquor in the vat should 
always produce a red colouration on pheuolphthaleine paper. 
The dye-bath must be used as “ short ” as possible. 

The SuLWiru Dyestuffs of the Beklin Aniline Company. 

When dyeing cops or cheeses in special dyeing machines the 
proportion of cotton to dye-liquor should be from 1 : 5 to 1 : 10, 
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whilst for dyeing loose cotton in an ordinary dye-vessel, or for 
dyeing yarn, it should be from 1 : 20 to 1 : 80. 

Salphttr YiZarAit.—Make the dyestuff into a paste with water 
aiid caustic soda lye, add the sodium sulphide and boiling water, 
stir well, and boil for a short time. , 

In preparing the dye-bath, add first the soda ash, boil for a 
short tii'iio, then add the dyestuff solution (ti to 12 per cent., 
calculated on the weight of cotton), and finally the Glauber’s salt 
and the caustic soda lye. 

Aildi.ti(iiis .—Sodium sulphide crystals:—When dyeing in open 
vessels, jiggers, etc., 4 times the weight of dyestuff used. When 
dyeflig cops, otc., in machines, 2J to 4 times the weiglit of dye¬ 
stuff' used. Glauber’s salt, or common saltFor a concentrated 
bath, 20 to 50 lbs. per 100 gallons ; lor a more dilute bath, 5 lbs. 
per 100 gallons. Soda ash:—5 lbs. per 100 gallons. Caustic 
soda lye (7(5° Tw.):—ji, the quantity of dyestuff used. 

When dyeing loose cotton, cops, or cheeses, it is advisable to 
add 1^ gills of Turkey-red oil per 100 gallons of dye-liquor. 

The dye-bath should stand at 0“ to 10“ Tw., at 00“ P. It is 
advisable to employ closed steam pipes in ])lace of live steam 
for heating the l)ath. The temperature should not fall below 
195“ F., and it is best to allow the material to come as little as 
possible into contact with the air during dyeing. The cotton 
must be well squeezed or wrung and thoroughly rinsed imme¬ 
diately after dyeing. Hard water should be boiled with soap 
and the lime soap formed should be carefully removed. 

When dyeing fuithe-- (juantities of material in a standing 
bath only half the quaotity of sodium sul])hide, and ^oz. of 
soda, per gallon of water added to the dye-bath, is required. 
Glauber’s salt or common salt should only be added when the 
specific gravity of the dye-bath is below 9“ to 10“ Tw., at (50° F. 

The following methods of after-treatment are recommended 
for the iSalphur Blacks: 

The material is treated after dyeing for about i hour:— 
(a) with 2 to 3 lbs. of soap per 100 gallons; temperature 200° F. 
(l>) 2 per cent, of soap and 1 per cent, of olive oil; temperature 
140° F. (c) 2 per cent, of soap and 3 por cent, of Turkey-red 
oil; temperature 140“ F. (d) 1 per cent, of soda ash and IJ 
per cent, of olive oil; temperature 140° F. (e) 1 per cent, of 
starch and 1 per cent, of pressed lard ; temperature 120° F. 
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(/■) 3 per cent, of potassium bichromate and 5 per cent, of 
caustic soda ; temperature 

Sulphur Browns .—The Sulphur Browns are s(duhle in water 
and can he dyed without the usual additions to the dye-hath. 
It is, however, heiter to add 5 per cent, of soda ash, sodium 
sulphide crystals, an equal quantity to that of dyestuff used, and 
common salt or Glaul»er’s salt, 10 to 30 lbs. per 100 gallons of 
dye-liquor. 

Darker shades are obtained when the dyed material is exposed 
to the air for about 1 liour. The cotton should finally he 
rinsed in warm water to which 2 to 3 per cent, of soda ash 
has been added. 

The fastness to washing of Sitl})hiir (’afrchu and Sulphur 
Corinth may he improved by an after-treatment for J hour in 
a cold hath containing 8 to per cent, sulphate of zinc, and 
3 to 5 ]iei' cent, acetate, of soda. 

The fastness to light of the same dyestirffs is increased by 
treating them foi' ^ hour at the boil with 1 to 2 p(>,r cent, of 
jiotassium bichromate, 1 to 2 per cent, of (Mq)per sulphate, and 
3 ])er cent, of acetic acid (30 per cent.). 

Siilplnir Bine L K.rtra .—The dyestuff is dissolved' with the 
addition of three times its weight of sodium suljjhidc crystals 
(twic(! its weight for a standing hath), and 10 per cent, of caustic 
soda (calculated on the weight of the dyestuff). S lbs. of soda 
ash are added to the boiling dye-hath (100 gallons). The 
dyestuff, which has been dissolved previously, and afterwards 
5 to 30 lbs. of Glauber’s salt or common salt, are added, the 
hath is boiled up and the steam turned off. The temperature 
of the dye-hath should not he allowed to fall below 180" i’. during 
dyeing. After working the material for about 1 hour, it is 
squeezed or hydroextracted. In order to fully develop shades 
dyed with Sulphur Blue L Exjra, oxidising after dyeing is 
necessary. 

Sulphur Indigo Blue .—This dyestuff is chiefly used for dyeing 
cops and yarn according to the method given above for Sulphur 
Blue. The temperature of the dye-bath during dyeing should be 
from 200° to 205° B\ After dyeing, the yarn is squeezed and 
immediately"rinsed 2 or 3 titnes in cold water. 

After-treatment:—The dyed hanks are turned a few times 
in a boiling bath containing 5 per cent, of acetic acid and 1 per 

u 


B.D. 
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cent, potaesium bichromate. 5 per cent, of coi)per eulpliate is 
now added, and the yarn worked for ^ hour. Rinse in water, 
and finally in water with the addition of 3 per cent, of soda 
ash, wring or hydroextract and dry. 

In place of this after-treatment, Sul])hur Indigo dyeings may he 
developed hy steaming. 

Loose cotton dyed with this dyestuff does not require to he 
steamed. It is sufficient to place the material directly from the 
dye-hathin a heap, to cover it, and to allow it to lie overnight; 
or it may he placed into baskets lined with waterproof paper, 
overnight. 

The Katioen Dyestuffs of the Bayer Company. 

In dissolving, equal parts of dyestuff' and of sodium sulphide 
should he used. According to the hardness of the water 
employed in dyeing and fiO the depth of shade re(]nirod, add 2 to 
8 [ler cent, of soda ash to the dye-bath, boil up, skim off, if 
necessary, add the dyestuff solution, boil up, and finally add 10 to 
()0 per cent, of Glauber's salt or 5 to 30 per cent, of common 
salt. 

Katit/en Iiiilifio should be dyed with the addition of an amount 
of glucose equal to that of dyestuff used. For the dyeing of 
subsequent lots of material the quantities of dyestuff, sodium 
sulphide, and glucose may be reduced by 40 per cent. 

The quantities of Glauber’s salt and soda added must be in 
proportion to the amount of water which it is necessary to add 
in order to replace the loss of liquor caused during dyeing and 
by the removal of the material. 

The correct shades of A'ath/cii Chrome Blue 5G and 2Ii and of 
Katiiien Chrome Brown 5G are obtained by treating the goods 
after dyeing for J hour, at 200° F., in a bath containing 2 to 
3 per cent, of potassium bichroniate, 2 to 3 per cent, of copper 
sulphate and 3 to 5 per cent, of acetic acid. 

The fastness to washing, boiling and to light of the other 
Katigen dyestuffs is also increased by this after-treatment. 

If it is more particularly desired to improve the fastness to 
light, e.g., in the case of khaki shades on piecegoods, it is 
advisable to somewhat decrease the amount of hichrom^ and to 
increase the amount of copper sulphate, if necessary, to 4 per 
cent. 
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In order to render hard materials softer, or to remove 
brouziness in the case of l)la(!ks which liave l)een too heavily 
dyed, and further to geuerally improve the shades dyed with 
the Kali;i<’n lllarta, the goods ai’e treated in a lukewarm bath 
for ] hour, coutaiaing either 2 per cent, of Turkey-red oil and 
J per cent, of ammonia, or 2 per cent, soap, 1 to 2 per cent, 
of olive oil, and ] per wmt. of .soda a.sli. 

A “crisp handle’’ on high counts of cotton yarn may be 
produced by working the yarn for ] hour, at 10(F to 200" F., 
in the following hath; 200 gallons water, 2 lbs. powdered 
gum, 2 lbs. liquid parallin, 1 lb. starch. The quantities are 
given for 100 lbs. of yarn. ' 

A'oO(/r» Iiiti'iigificr (patent applied lor), is H])ecially recom¬ 
mended when dyeing the, Kaiiiini LkUiih lii'andg. The tenqiera- 
ture of the dye-hath must not he higher than 120" F. One ])art 
of dyestuff dissolved in water willi two |iarts of sodium sulphide 
crystals is first added to the dye-hath. Then add 10 to 50 per 
cent, of Glauber's salt crystals, or 5 to 25 per cent, of common 
salt, and after this strew the Katigen Intensifier directly into the 
hath (for one pari of dyestuff' us(i half a jiarl of Intensifier). The 
addition ot soda is oidy necessary it hard water ks used, and then 
only foi'the starting bath. Three pei- cent, of soft soap is finally 
added, the material entered and worked tor 1 hour at 100" to 
120 ’ F., wrung or s([ueezed, exposed to the air, and rinsed. 

Oxidiaiiifi (if till' Cidimr. 

Loose cotton is allowed to lie in heaps. From cops and 
cheeses the excess of dye-liquor should be removed by suction 
and the material ox])osed to the air for ^ hour. Pieeegoods 
areexpo.sed toilie air by giving them a passage over a system of 
rollers. 

Sti'dmimi brightens and produces more blueish shades, 
especially with Kaiiijcn Navy jfliw H extra and Katiijen Iiidii/o 
iliO extra and 2391)0. 

The steaming is host carried out in a wooden vac, with a 
mixture of dry steam and air for | hour. 

Dyeiny in Open Vessels. 

WheS dyeing in open vessels or in ordinary dye-hecks, the 
proportion of material to dye-liquor should be 1 : 10 or 1:16. 

B 2 
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Dye for J hour at the boil, turn off the steam and work f hour. 
Kafifii'ii IwUiio is best dyed by immersing the material in the 
dye-liquor at 140" E. 

All the Katigen dyestuffs, with the (ixce])tiou of Kdiu/cii /udu/o 
aTid Katiiii'ii Ihirl; Blur 11 cxtru, should bo rinsed immediately 
after dyeing and squeezing. 

Blaeks dyed on yarn or on piecegoods may with advantage 
be rinsed in a bath at 85" to 100" P., containing 2 to 8 per cent, 
of sodium sulphide (calculated on the weight of material) rinsing 
finally two or three times in fresh water. The sodium sulphide 
rinsing l)ath may he used for suhse(pieut lots by adding 0’5 
to 1 p'er cent of sulphide. 

])i/rriifi ill Miiclriiir>i, 

When dyeing in machines, co])s, etc., and esj)ecially when very 
‘‘ short” baths an; used, it is advisable to increase the quantity of 
sulphide and to decrease that of Glauber’s salt or common salt 
usually employed. 

In order to obtain level shades and to prevent a too rapid 
oxidation of the dyestuff, it is advisable to dye in the cold 
and to add some glucose. 

Dyriiui of (iotton I'irrrijooiis Containinij iVliilr or Coloiirril 
Silk Chi'ckiiiii Threads. 

In order to increase the affinity of the cotton for the dye¬ 
stuffs, the goods are first mercerised, either in the usual 
manner or without tension. One part of glycerine should t)e 
added to 9 parts of soda lye in order to prevent, as tar as 
possible, the injurious action of the soda lye upon the silk 
threads. The goods may be dyed either in the dye-beck, or 
in the jigger, at 100" P. for J to 1 hour. The dye-bath is 
prepared as follows; 100 gallons'water, 5 lbs. A'u/u/cu Black TIV 
extra, lbs. sodium sulphide crystals, 8 lbs. soda ash, 40 lbs. 
Glauber’s salt ci-ystals, 20 to 80 lbs. casoine. 

For dyeing subsequent lots of material, the amount of dye¬ 
stuff should be reduced by Ij, that of caseino by | and the 
quantities of soda and Glauber's salt added should be in 
proportion to the amount of fresh water added each time. 

The dye-bath cannot be used for an unlimited period. In order 
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to obtain very brilliant ebades of black, the goods should be after- 
treated for J hour, at 100" to 120" F., with 2 ]5er cent, biohroiiie, 
2 per cent, cojiper sulphate, 4 per cent, acetic acid, and finally 
rinsed and soaped. 

The caseine s(^ution is prepared in the following maTiner :— 
Stir the casoino into a pa.sto with a .small (juantity of water. 
According to the concentration of the sidution required, add 1 
to 2 gallons of cold water, heat to 100° to 175° F., and then add 
50 to 70 c.c. of ammonia. Decomposition of the solution may be 
prevented by the addition of 5 c.c. of formaldehyde (40 per cent.) 
for every pound of caseine used. 

If coloured effects are required, the silk is afterwards dyed 
with acid dyestuffs, or is dyed previous to the weaving with 
dyestuffs which are not affected by the process of mercerising, by 
souring and by dyeing with the Katigen dyestuffs. 

Ifi/eiiii) Cotioii l'i('CC(jooilK iri.lli Borders ui' 

ll'oren Jl'ors/nl Kffeets. 

The following method is recommended tor dyeing Kutuini 
Blacks on cotton piecegoods, leaving the woollen selvedges or 
effects white. For live pieces, weight 80 lbs.:—The cl^oth is scoured 
at the boil before dyeing in the ordinary manner with a small 
quantity of soap, given tbroo ends in the jigger, at the boil, in 
a solution of formaldehyde (1 lb. per 10 gallons of water) and 
acetic acid (1 lb. per 10 gallons of water), and finally rinsed 
twice in cold water. The dye-bath is prepared with 12 lbs. 
Katli/('}i lihicic 7’ir e.ftra, (i lbs. concentrated sodium sulphide, 
12 lbs. Katdirn Intensifier (dissolved separately in boiling water), 
and ^ 11). Monopoie soap C. 

The dyestuff and the sodium sulphide are dissolved together, 
and added at the first two ends* The solution of the Intensifier 
is added in the same manner. An addition of 5 lbs. of 
Glauber’s salt is made at the third and fourth end. The pieces 
are given four ends cold ; they are then batched and passed 
through the water mangle. Caro should be taken that there 
are no marks on the bowls of the mangle. The cloth is 
finally thoroughly washed in cold water and dried. Brighter 
blacks are obtained by using 10 lbs. Katiijen Black 2B extra in 
place of the T\V extra. 
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The Immedial Dyestuffs of Leoi’OIjI> Cassehla &. Company. 

Dissolvhuj of lilt; Immedial JJiiesluffe .—Barts of sodium sul¬ 
phide crystals (or half the quautity of sulpliide concenti’ated) 
which are required for dissolving one pa^^t of dyestuff:— 
5 parts fn*' ISlaflos ; 1 ))art tor Blarks cone, and for Brilliant 
Blacks; If to 2 parts for Carbons and Brilliant Carbons ; J to 
1 part for Violet and Purple; 2 parts for Direct Bines eonc. 
and tor Indones; to 2 parts for ludoiiene and Neir Bine; 
J part for Ski/ Blue paste ; 1 paid for all the otluir Iiiiiiieilial 
dijestf^ffs. 


Additions to the dye-bath 




Fust Bath 

I-1)S. pi'i' 10 pallon.i. 

K(‘(‘oiiil Ihitli. 
fOlli. 



I-Kivior 

Soda ash .... 


00 

1 

0-2-0-5 

Common salt or desiccated Glauber’s 



salt. 


1—2 

0 r> 

Glucose (for linniedial Indoiie) . 
Caustic soda lye (77 ’ T\v.), 

(for 

10—lb 

0'2—()'5 

Biiinedial Xeir Blue) 
Turkey-red oil (for Biiinedial 

Sl.il 

-3 ozs. 

0-1 - 0-2 

Blue) ..... 


11 ozs. 

0-5 


After-treatments. 

The material, having been well rinsed after dyeing, may be 
after-treated for 20 to 60 minutes in a boiling bath containing 
8 per cent, of jiotassium bichromate and 3 to 5 per cent, of 
acetic acid ; or 2 to 3 per cent, of potassium bichromate, 1'5 to 2 
per cent, of chrome alum, and 3 to 5 ])er cent, acetic acid ; or 
1‘5 to 2 per cent, potassium bichromate, 1’5 to 2 per cent, of copper 
sulphate, and 3 to 5 ])er cent.,^ of acetic acid. 

Cotton dyed with liniiietlial Blacks, which is used for warps 
in union goods, should be after-treated both immediately after 
dyeing with the sulphur dyestiitf and after the wool has been 
dyed with acid dyestuffs, in a hot bath containing 4| to 8 ozs. of 
acetate of soda, or 3 to 4 ozs. of fprinate of soda per 10 gallons 
of liquor. These ingredients may either be added to the last 
rinsing bath, or, if the goods are sized or finished, they may 
. be added to the size or the finishing paste. 
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to obtain very brilliant ebades of black, the goods should be after- 
treated for J hour, at 100" to 120" F., with 2 ]5er cent, biohroiiie, 
2 per cent, cojiper sulphate, 4 per cent, acetic acid, and finally 
rinsed and soaped. 

The caseine s(^ution is prepared in the following maTiner :— 
Stir the casoino into a pa.sto with a .small (juantity of water. 
According to the concentration of the sidution required, add 1 
to 2 gallons of cold water, heat to 100° to 175° F., and then add 
50 to 70 c.c. of ammonia. Decomposition of the solution may be 
prevented by the addition of 5 c.c. of formaldehyde (40 per cent.) 
for every pound of caseine used. 

If coloured effects are required, the silk is afterwards dyed 
with acid dyestuffs, or is dyed previous to the weaving with 
dyestuffs which are not affected by the process of mercerising, by 
souring and by dyeing with the Katigen dyestuffs. 

Ifi/eiiii) Cotioii l'i('CC(jooilK iri.lli Borders ui' 

ll'oren Jl'ors/nl Kffeets. 

The following method is recommended tor dyeing Kutuini 
Blacks on cotton piecegoods, leaving the woollen selvedges or 
effects white. For live pieces, weight 80 lbs.:—The cl^oth is scoured 
at the boil before dyeing in the ordinary manner with a small 
quantity of soap, given tbroo ends in the jigger, at the boil, in 
a solution of formaldehyde (1 lb. per 10 gallons of water) and 
acetic acid (1 lb. per 10 gallons of water), and finally rinsed 
twice in cold water. The dye-bath is prepared with 12 lbs. 
Katli/('}i lihicic 7’ir e.ftra, (i lbs. concentrated sodium sulphide, 
12 lbs. Katdirn Intensifier (dissolved separately in boiling water), 
and ^ 11). Monopoie soap C. 

The dyestuff and the sodium sulphide are dissolved together, 
and added at the first two ends* The solution of the Intensifier 
is added in the same manner. An addition of 5 lbs. of 
Glauber’s salt is made at the third and fourth end. The pieces 
are given four ends cold ; they are then batched and passed 
through the water mangle. Caro should be taken that there 
are no marks on the bowls of the mangle. The cloth is 
finally thoroughly washed in cold water and dried. Brighter 
blacks are obtained by using 10 lbs. Katiijen Black 2B extra in 
place of the T\V extra. 
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105'^ to 120° F.; 1 to per cent, of the developer, previously dis¬ 
solved in warm water, is added, the goods are entered, and the 
temperature of the bath is gradually raised to boiling point. 
Altogether, the cotton is treated in the bath for about ^ hour. 
It is finally rinsed. , 

* Indo Carbon S and SF Pat. 

The Indo Carbons are sulphur dyestuffs, but they are also 
suitable for dyeing in the hydrosulpbile raf. Tlusy are not 
affected by acid cross-dyeing or by hot stoving, and an after- 
treatnient with acetate of soda or with acetic or formic acid is, 
therefore, not recpiired when cotton wai’ps dyed with these 
dyestuffs are used in union goods, in which the wool has to be 
dyed with the addition of sulphuric acid or bisul])hate of soda. 

The goods are dyed for about 1 hour near hoiling tem])era- 
ture in a bath containing;— 

Starling? Stiuulinp 

bath. bath. 

Dycstuir . . . S-ll7ol ciilculaU'd oil llicwci^lit .") !( '7] ciilculalcd 

Sodium sulpliidt'cryst. !(►-28‘y„ ) of the j^oody. li) I8 7uf on the 

Soda iihli . . .1-8 oEs.^ 0 2 '*'7, ' uoi^;h( 

Desiccated (Jlfiuhei’x 1-2 llis. | per 10 gallons Ibjiioi*. 0 .V/ | oftlie 

isJiIl yr common salt J ) goods. 

Deejjer shades are obtained by after-treating the dyed 

material with 3 to 4 per cent, of bichrome in the usual 

manner. 

Dyriiui of Loose Cotton. 

Loose cotton dyed with Iminedml Bine or Xeic Bine is hydro- 
extracted immediately after dyeing and placed into baskets, in 
whic'h it is allowed to smother for some hours. 

Lhjeinei of Cvttoii Yarn. 

Cotton yarn is best dyed at the boil for | to 1 hour in 
ordinary dye-becks made of wood or iron. Bent sticks should 
be used. 

Iminedial Indone has to be dyed at a somewhat lower tem¬ 
perature. The yarn should be squeezed, wrung, and exposed to 
the air for | to 1 hour after dyeing and before it is rinsed. 

Iminedial Bine and New Blue should be developed by 
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steaming or smothering after the yarn has been freed from 
excess of liquor by squeezing. 

For tlio purpose of developing by smothering, the squeezed 
hanks, whilst still hot, are placed into baskets lined with water¬ 
proof paper, or yito well covered boxes, in which they are left 
for some hours in a heated room. 

» 

Di/iiiiii (if Cops and Cl/ccscs in Special MacliinrH. 

Machines in which the dye-liquor is forced through the cops 
l)y means of pressure are not to be recommended. The liquor 
ought to be sucked through the material, and provision ought to 
be made for removing the excess of liquor by means of suction 
when the dyeing has been completed and before tlie material 
is rinsed. 

Cops or cheeses which have been dyed in machines belong¬ 
ing to the “ packing system ” (solid skewer system) should be 
hydroextracted after dyeing. 

The JSlues have to be developed either by smothering or 
by steaming with a mixture of steam and air. The latter 
operation may be carried out in the cop-dyeing machine. 

hyeinij of Cotton Piecetioodn. 

A few exam[)les of dyeing Immedial dyestuffs in the jigger, 
which have been taken from practice, are illustrated in the 
table on p. 250. 

Dyeimj of Immedial Jh/eHtiiffn in C(mtimn)iiii Ifjeiwi MacliineK. 

When dyeing large quantities of cloth with sulphur dyestuffs, 
especially blacks, a Coniinnous Dijcimj ^[aehine may be used 
with advantage. The machine^ which is illustrated in Fig. 05, 
consists of a large square box, divided into two compartments 
by means of a perforated wooden partition. The cloth is passed 
through the two boxes in the open width; it is guided by 
rollers which are carried by an iron framework which may be 
lifted out of the machine. A similar arrangement is described 
for dyeing cotton warps in the indigo vat. From the dye-becks 
the cloth passes immediately into two or three compart¬ 
ments in which it is thoroughly rinsed. In passing from one 
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steaming or smothering after the yarn has been freed from 
excess of liquor by squeezing. 
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proof paper, or yito well covered boxes, in which they are left 
for some hours in a heated room. 
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Di/iiiiii (if Cops and Cl/ccscs in Special MacliinrH. 

Machines in which the dye-liquor is forced through the cops 
l)y means of pressure are not to be recommended. The liquor 
ought to be sucked through the material, and provision ought to 
be made for removing the excess of liquor by means of suction 
when the dyeing has been completed and before tlie material 
is rinsed. 

Cops or cheeses which have been dyed in machines belong¬ 
ing to the “ packing system ” (solid skewer system) should be 
hydroextracted after dyeing. 

The JSlues have to be developed either by smothering or 
by steaming with a mixture of steam and air. The latter 
operation may be carried out in the cop-dyeing machine. 

hyeinij of Cotton Piecetioodn. 

A few exam[)les of dyeing Immedial dyestuffs in the jigger, 
which have been taken from practice, are illustrated in the 
table on p. 250. 

Dyeimj of Immedial Jh/eHtiiffn in C(mtimn)iiii Ifjeiwi MacliineK. 

When dyeing large quantities of cloth with sulphur dyestuffs, 
especially blacks, a Coniinnous Dijcimj ^[aehine may be used 
with advantage. The machine^ which is illustrated in Fig. 05, 
consists of a large square box, divided into two compartments 
by means of a perforated wooden partition. The cloth is passed 
through the two boxes in the open width; it is guided by 
rollers which are carried by an iron framework which may be 
lifted out of the machine. A similar arrangement is described 
for dyeing cotton warps in the indigo vat. From the dye-becks 
the cloth passes immediately into two or three compart¬ 
ments in which it is thoroughly rinsed. In passing from one 
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machine) of the ingredients which have to be added during 
the passage of the pieces through the machine. 


1. II. 


Dyestuff. 

2- 

-2i- 

lbs. 

5'5—(!-5 

7c 

Sodium sulphide crystals. 

2- 


Ilk 


7c 

Turkey-i'ed oil . . . . 

li- 

-8 

ozs. 

0-5 

7< 

Soda ash . 

4^-8 

ozs. 

0-5 

7. 

Common salt or desiccated Glauber’s 






salt. 

2 - 

-2| 

lbs. 

1—2 

7, 


The concentration of the dye-bath has l.o be kept unifoi-m 
during dyeing. 


Di/ntui of Siilpkiir DiicxiK fH in the Paddimi Machine. 

Sulphur dyestuffs may also be conveniently dyed by padding. 
The following quantities of dyestuff, etc., should be used per 
10 gallons of padding liquor: 8 to 10 oss. for light shades; 1 
to 3 lbs. for medium shades; 8 to (i lbs. for heavy shades; 8 
to 10 lbs. of Iniincflial Black cone., for blaclis. 

Sodium sulphide crystals, twice the quantity of that of 
dyestuff used. 3 ozs. Turkey-red oil, 8 ozs. of dextrine, and 
8 ozs. Glauber’s salt, should be used in addition when dyeing 
blacks. 

The Turkey-red oil must be added last. A single passage of 
the pieces through the padding machine will be sufficient for 
mercerised goods and for light shades, whilst two passages have 
to be given for heavy shades and for blacks. The goods are 
thoroughly rinsed after dyeing, and finished in the manner 
already described. 

A special method for dyeing large quantities of cotton piece- 
goods with Inuncdial Bladen an(i Blncn which is practised in 
some countries, consists in spraying a concentrated, hot dye¬ 
stuff solution on the cloth. For this purpose a padding machine 
is used and the goods may or may not be given a passage, before 
the spraying, through a shallow box containing dyestuff’ solution. 
After spraying, the cloth is passed, through squeeziyg rollers; 
it is then slightly rinsed and immediately dried. Shades pro¬ 
duced by this method of dyeing are, however, not very fast to 
washing. 
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The PyROGRNB Dyestuffs of the Society of Chemical 
Industry, Basle. 

The Pyi'of:;oiio dyestuffs are dissolved in the usual manner 
with the addition of sodium sulphide. The dye-bath for 100 lbs. 
of cotton is mad^ up as follows : 1.60 to 2(10 gallons of water ; 

5 to 10 lbs. of dyestuff; 7^ to 10 lbs. (‘j oz. per gallon) of 
sodium sulphide crystals ; to 10 lbs. (i| on. per galloh)of soda ; 
1,6 to (10 lbs. (1^ to 5 oEs. per gallon) of common salt. Dye at 
a temperalui'o of 1.6^" to 194" F. Glauber’s salt should be used 
in pi,ice of common salt in cop-dyeing. The specific gravity 
of the cold dye-liquor should be 7" to 10" Tw.,for blacks, and 
,5" to G" Tw'., for blues. ’ 

An aftei-treatment with metallic salts, for | hour, at 140" to 
IGO" F., is recommended for P//rii(iriii‘ lilark G, GN and B. The 
following quantities, calculated on the weight of cotton, should 
bo used ; 3 per cent, of potassium bichromate and 3 per cent, 
of acetic acid (12" Tw.), for reddish blacks; 3 per cent, of copper 
sulphate and 3 per cent, of acetic acid (12" Tw.), for blueish 
blacks; 3 per cent, of chrome alum and 3 per cent, of acetic 
acid (12" Tw.), for greenish blacks (Aniline black Shade). 

The following proportions may also be used; IJ per cent, 
of potassium bichromate, 1| per cent, of copper sulphate, and 
3 per cent, of acetic acid (12” Tw.); or 1J per cent, of potassium 
bichromate, IJ jier cent, of chrome alum, and 3 per cent, of 
acetic acid (12" 'I’w.). 

The shade of goods which have been after-treated with metallic 
salts in the manner described may be still further improved by 
treating them for about J hour, at 1,68° to 17G° F., in a bath 
containing 1| to 3 per cent, of potato starch, and 1 to 2 per 
cent, of tallow, lard, or cocoa-nut oil. In some instances the 
process may be simplilied by adding the above ingredients to 
the bath in which the goods^ are after-treated with metallic 
salts. 

'The treatment with starch and tallow may be replaced by 
soaping at 140" F., with the addition of a small quantity of 
soda ash. 

])i/nii(i (}J^ Cotton IVarps. 

Cotton warps are given two to four passages at the boil, 
through a bath containing per 10 gallons : 2 to 2| lbs. Bymjcnc 



264 


BLEACHING' AND DYEING 


Black, f lb. sodium sulphide, J to J lb. soda ash, 2J to 8| lbs. 
common salt. 

Dilt’infl of Cotton lHec(‘ilO('(h. 

Piecegood.s are dyed in a jigger provided with s(iueezing 
rollers by giving G to 8 ends just below tluj. boil. A second 
jigger should he provided for rinsing and for the after-treatment, 
if reijuired.' 

For 100 lbs. of cloth: 30 gallons of water, 13 to 17 lbs. of 
dyestuff, 2| to 8 lbs. of sodium sulphide crystals, Ib. soda ash, 
lbs. dextrine, ‘J to 18J lbs. of common salt. 

l)i/('hifi of 1 iccci/oods in the ContimonH Open-Widih Itiieiwj 
Machine. 

The goods are dyed in from 3 to 5 minutes just below the 
boil. The first bath is prepared as follows : "2 to 2| lbs. I’l/nnieiie 
Bhirk, to 1 lb. sodium sulphide, | to Ij lbs. soda ash, and 
I to 2^ lbs of common salt. 

The following additions (calculated on the weight of material) 
have to be made during dyeing : 8 to 11 per cent, of I’yrogene 
Black, 2i| to 4 per cent, of sodium sulphide crystals, 1 to 2 per 
cent, of soda ash, 1 to 2^ per cent, of common salt. 

Di/einii in the Paddini/ Maehine. 

An ordinary padding machine provided with a pair of squeezing 
rollers, a large trough of 20 to 30 gallons capacity, the necessary 
guide rollers and a closed iron steam-coil, may be used for 
this purpose. 

The goods are given two to four ends. The temperature of 
the padding liquor should be 176° to 194° F. The end of the 
pieces which passes last during the first passage, should enter 
first at the second passage. 

Additions per 100 gallons of |)adding liquor; 2 to 3 lbs. of 
Pyroyene Black, f lb. of sodium sulphide crystals, | Ih. Turkey- 
red oil, 1| to 2 lbs. common salt, and 1 to 1| lbs. of dextrine. 

Additions to be made during padding (calculated on the 
weight of cloth); 8 to 11 per cent, of Pyrogene Black, 2 to SJ 
per cent, of sodium sulphide crystals, | to 1 per cent.\)f Turkey- 
red oil, 1 to 3 per cent, of common salt, and 2 per cent, of 
dextrine. 
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Dyiinii of Cotton Yarn iritli the Tlmrjihcnol Blaclix. 

Cotton yarn is dyed for 1 to 1} hours at 158" to 194” F, The 
specific gravity of the cold dye-bath should be 10” to 12” Tw. 

For 100 lbs. of cotton yarn : 100 to 200 gallons of water, 
10 lbs. of dyestilff, 25 lbs. of sodium sulphide crystals, 8 to 
10 lbs. of soda ash, 48 to CO lbs. of counuon salt, or 80 to 100 11)8. 
of calcined Glauber’s salt. An addition of 2 per cent, of oil or lard 
and J per cent, of soap to the last wash water improves the 
shade. 

Washing for \ hour in the following bath is also recom¬ 
mended :—For 100 lbs. of cotton yarn : 180 to 200 gallons of 
water, 1 lb. of cotton-seed or cocoa-nut oil, 1^ to 2 lbs. of soap, J lb. 
of starch ; wring or squeeze and dry. For cotton warps i lb. of 
glue should be added. 

Pi/roiii'iic Bluer. 

Ehados dyed with the Pyrogene Blues have to be developed by 
steaming, by smothering, or by a passage through a solution of 
sodium hypochlorite. 

In order to develop the blues in sodium hypochlorite the goods 
are treated for 4 to J hour in a bath containing per 10 gallons: IJ 
to 2 pints sodium hypochlorite, and 1 to IJ pints of caustic soda 
lye, TC ’Tw. 14 to 2 pints of bleaching powder solution, 12° Tw. 
may te used in place of the sodium hypochlorite. 

After this treatment the goods should be thoroughly rinsed 
and finally soaped or passed through a weak soda solution. 

Preparation of 100 gallons of sodium hypochlorite solution : 
y].—65 lbs. bleaching powder (66 per cent.), 25 gallons water. 
B .—18 lbs. soda ash dissolved in 10 gallons hot water and 
mixed with 10 gallons cold water. Mix A and B, stir 
and allow to settle, decant and wash the precipitate 
twice. • 

A special method has been patented by the Society of Chemical 
Industry in Basle, in which oil of turpentine is employed. The 
goods are dyed for one hour at 158° to 194” F., wrung or 
squeezed and immediately developed. 

.For 100 lbs. of cotton: 16(5 to 200 galls, of water, 4 to 15 lbs. 
of dyestuff, 6 to 10 lbs. of sodium sulphide crystals, 2^ to 4 pints 
of caustic soda lye (76° Tw.), | to 1 pint oil of turpentine, 3 to 
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7| ll)B. Boda ash, and 7 to 20 lbs. common sail. An Aniline 
black ager may be used for developing, or the goods may be 
placed in a heap, covered, and allowed to lie in a warm room 
overnight. 

Piecegoods may be passed a few times through the Mather- 
Platt, or they may be steamed in the i)reBence of air in an 
ordinary steam-chest. If the developing is carried out in a 
wooden box into which a mixture of steam and air is forced, 
the oil of turpentine may be omitted from the dye-bath. In this 
case the end of the pipe through which the air is injected should 
be funnel-shaped. Cotton-wool, impregnated with oil of turpen¬ 
tine, is held in position by means of a wire-gauze in the narrow 
part of the funnel. The air passing through the cotton-wool 
carries a certain amount of turpentine vapour into the box. 

After developing, the goods are rinsed in hot water, eithei' with 
or witbotit the addition of soda, finally rinsed in cold water and 
dritid. 

Di/ciiiil oj ('i)llim Jl'urjix. 

Cotton warps are given two to four ends and the shade is 
developed as described above. 

Additions per 10 gallons of liquor: ;] to lbs. of J'liritfinir 
Bill!' 11, 1 to 1 lb. of sodium sulphide crystals, 2 to 4 ozs. soda ash, 
^ to lijr lbs. of cotnnion salt. If the shade is developed by 
smothering, add j- to J ](iut of caustic soda lye, 7(1” Tw., and 
up to 1 oz. of oil of turpentine. 

Di/i-iiiii iij Ciij>x and Clii'i'xcH. 

When dyeing cops or cheeses in special machines J to ^ pint 
of Turkey-red oil per 10 gallons of liquor should bo added. 

Dijniijl of Pieci’fioodH in the di(i(j(’V. 

Additions per 10 gallons of liqu?»r: ^ to 111). of sodium sulphide 
crystals, J to J pint of caustic soda lye (7(1” Tw.), 0 to )jj pint of 
oil of turpentine, | to f lb. of soda ash, | to IJ lbs. of common 
salt, and the necessary quantity of dyestuff. 

Di/cing in the Pad(hn(i Machine. • 

Additions per 10 gallons of liquor; | to 1^ lbs. Pyt-oefene 
. ^ to 1 lb. sodium sulphide crystals, i to ^ lb. soda ash, ^ to 1| lbs. 
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common salt, ^ to | pints caustic soda lye, 76° Tw., 0 to pint 
oil of turpentine. 

The other Pyrogene dyestuffs are applied according to the 
instructions given for blacks. 

Pf/roiiciif and Vtiroiivw Yellow M may bo diazotised 

alter dyeing, and developed with beta-naphlhol. 

The former gives a reddish-brown shade, the latter a Bordeaux. 

The greenish-yellow shades produced by dyeing with Pyrogene 
Yellow M may be converted into useful orange-yellows by an 
after-treatment in a solution of bleacbing powder (P to 3° Tw.). 


The SuLPllUllOL i)YESTUFP.S OP WUELFINO, 1 )aHL & Co. 

The iSiilphiiivl (hieKliiffn are dyed near the boil for 1 to IJ 
hours. The material is S(iueezed after dyeing, rinsed once in 
lukewarm, and twice in cold water. The following proportions 
should be used for dyeing heavy shades :— 


StavtiiiK Staii'liiig batli, 

J’«r rent. IVi cent. 

Dyestuff.10-15 (i^ !) 

Sodium sulphide crystals . . 10—15 6| 9 

Soda ash. H 2 

Common salt, or Glauber’s salt . 30 -50 -1 6 


Sidjihienil IndUjo li and 11 cone .—One part of dyestuff is dis¬ 
solved in 15 parts of water with the addition of 1^ parts of sodium 
sulphide crystals and 1 part of glucose. Heat the dye-bath to 
about 158 ’ P’., add 5 jier cent, of soda ash, and finally add the dye¬ 
stuff solution. Dye for about 1 hour at 140° F., squeeze and 
wash immediately. 

• 

The PlcLiPSE Dyestuffs of Aniline Coloub and Exibact 
WoEKS, FOBMBBLY JoHN R. GeIGY. 

The Kelijtxe dnextnjfs are ^lissolved in the following manner : 

gallons of water are necessary to dissolve 1 lb. of dyestuff. 
Twice this quantity of water is necessary for dissolving Eclipse. 
Oreen, East Green, Blue, and Dark Bine. 

B.D. 


S 
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The following quantities of sodium sulphide crystals and of 
soda ash are required for dissolving 1 lb. of dyestuff: — 


Roditim Hiilpliidy 
crystals. 
Lbs. 

Yellow 3 G, G, and E cone.; Phosphine GG 

cone. . ^.4 

YellowG,K, 3G; Phosphine GG; Fast Brown 
EE., EV, B, V; Fast Eed Brown cone.; I’ast 
Dark Brown cone.; Fast Bronze cone.; Fast 
Olive cone.; Violet E cone. ... 8 

Fast Phosphine EE cone.; Past Brown 3G, G; 

BroWn V ; Eed Brown cone.; Blue B cone.; 

Fast Dark Blue; Violet E extra; Black H 2 

Fast Green G cone., 8G cone.2 

Blue B; Green G.1 

Phosphine EE cone., E extra cone.; Olive; 

Bronze; Brown B, G, G extra, 8G, EV 
extra, EE extra, E; Dark Brown B. . • J 


Soda aslt. 
Lbs. 


1 


1 


1 

2 

1 




The material is dyed at the boil for 1 hour, with the addition 
of 10 to 60 per cent, of Glauber’s salt. 

Eclipse Blue B and li cone.., and Eclipse Fast Dark Blue give 
the best results when dyed from a cold bath. 

The Eclipse Fast Colours are free from sodium sulphide, and 
they are, therefore, not hygroscopic. 

The Eclipse dyestuffs may be after-treated for | hour, at 158° 
to 196° F. with either 1 to 1| per cent, of bichrome, 1 to IJ per 
cent, of copper sulphate, and 2 per cent, of acetic acid ; or with 
1 to 2 per cent, of bichrome, and 1 per cent, of sulphuric acid. 
1 oz. of soda or of sodium acetate should be added per gallon of 
water used as the last rinsing bath. 

The Ckoss-Dye Dyestuffs dp Bead Holliday & Sons. 

In dyeing with the Cross-Dye dyestufs care must be taken to 
use the proper amount of sodium sulphide. If too large a pro¬ 
portion is used the dyestuff will not dye to the proper depth of 
shade, whilst if too little sulphide is^employed the dyestuffs will 
become precipitated in the bath and the dyed material will be 
liable to rub. 

The dye-bath should not register more than 8° to 12° Tw. In a 
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fresh bath the proportion of dyestuff to salt should be 1 : 10, 
whilst in a standing bath 20 to 26 per cent, of salt will be 
sufficient. Equal quantities of dyestuff and of sodium sulphide 
should be used. 


Di/nvf/ of Loose Cotton. 


Cross-Dye nim h BX, liX . 

First bath. 
I’or cant. 

. 15 

Standing bath 
Per cent. 

10 

Sodium sulphide cone. 

. 15-30 

10 

Soda ash . 

5 

2 

Salt. 

. 75 

2t 


Ihiehuj of Cotton Warps. 

Cotton warps should be boiled out before dyeing in a four-box 
boiling machine, the first box containing cold caustic soda lye, 
10 ° to 16° Tw., the second and third box boiling water, the fourth 
a continuous supply of cold water. 

For dyeing, the boxes are charged with: 2 lbs. Cross-Dye 
Blad-, 2 lbs. sodium sulphide cone., J lb. soda ash, IJ lbs. common 
salt, per 10 gallons of liquor. 

Subsequent dyeings require : 6 per cent, dyestuff, 6 per cent, 
sodium sulphide cone., ^ per cent, soda ash, 2 per cent, common 
salt, calculated on the weight of the warps. 

It is recommended to use long machines, consisting of twelve 
boxes, the first four of which contain the dyestuff solution, the 
fifth and the sixth running water, the seventh and the eighth 
bichrome (if necessary), the ninth and tenth running water, and 
the twelfth box dilute so'da or ammonia. 

The boxes are charged as given above and a thread or a h s ,n h 
is run through the machine in o;der to ascertain as to whether 
the shade will be the required strength. 

A stock-liquor, prepared by dissolving 100 lbs. dyestuff, 100 lbs. 
sodium sulphide, 60 lbs. common salt, 25 lbs. soda ash, in 
100 gallons of water, is kept in an overhead tank, from which 
the boxes are fed during dyeiqg. The warps should be in con¬ 
tact with the dye-liquor for 3 to 3J minutes. The top rollers in 
the boxes should be fixed below the level of the liquor in order 
to avoid “bronzing.” 

. s 2 
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Di/nmi of Cotton Pirceyoodn- 

When dyeing cotton piecegoods the hath should be charged 
with 2 lbs. dyestuff, 2 lbs. sodium sulphide cone., and ^ lb. soda 
ash, per 10 gallons of licpior. c 

For 8ubse(iuent lots use: 6 to 8 per cent, dyestuff, 0 to 8 per 
cent, sodium sulphide cone.., and 2 per cent, soda ash, calculated 
on the weight of the pieces. 

The addition of salt is not advisable, because it reddens the 
shade of black; but when dyeing the other dyestuffs 2 lbs. of 
common salt may be added. 

The Blues should be given an air passage after sipieezing and 
before rinsing. 

The Cross-Dye dyestuffs may be after-treated for ^ hour at 
140" E. with 3 to 5 per cent, bichrome, and 3 to 5 per cent, sul¬ 
phuric acid (D.O.V.), or acetic acid. The cotton should then be 
well washed and 1 lb. of soda added to the last wash-water. 

Dyed yarn may be softened with Turkey-red oil or with olive 
oil and ammonia, or with the following preparation; 100 lbs. 
palm-oil are melted in an iron pan, 12 lbs. caustic soda lye, 
90" Tw., are added, the mixture is well stirred, covered up and left 
overnight. 

Shades dyed with the Crons-Diic Blues are considerably 
improved by an after-treatment for J hour in a cold bath con¬ 
taining 10 to 20 jter cent, of hydrogen peroxide and sufficient 
ammonia to make the bath slightly alkaline. The material is 
finally rinsed and soaped hot. 


Topjiiwi of the Cross-Dye Dyestu fs with Aniline Black. 

The following method of topping Cross-Dye dyestuffs with 
Aniline black, by which the cottoti is weighted about 10 per cent., 
may be ai)plied. 

Dissolve 6 lbs. of bichrome in boiling water and add the 
solution to the cold dye-bath. Then add in the order given, 
per cent, iron liquor, 3^ per cent, sulphuric acid (D.O.V.), and 
2J lbs. of aniline oil and 2^ lb» of hydrochloric, acid, pre¬ 
viously mixed together in a bucket with a little water in order to 
keep the fumes down. The bath is then stirred up and the 
dyed, well rinsed cotton is entered into the cold bath, worked 
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J hour cold; the temperature is then raised in J hour to 140° F. 
The cotton is lifted out and finally rinsed. 

The TmopHqp Dyestuffs op Caul Jaobr, Dussbldoup- 
Dbrendorp. 

Thiophor Dark Blue B and li. —The following proportions 
should be used for dyeing 50 lbs. of cotton yarn ;— 



l'’list kith 

SLumliii;; bath. 

Water . 

220 gallons 

0 

Dyestuff. 

4 10 lbs. 

3 - (i lbs. 

Sodium sul])bido crystals . 

4 10 lbs. 

3 (1 lbs. 

Caustic soda lye, 7()'’ Tw. . 

0-5 2 lbs. 

0-10-2 lbs. 

Glauber's salt, or common salt . 

3-15 lbs. 

0-5-5 lbs. 

When dyeing in the jigger, 

the following additions are 

made:— 

First Imth. 

Srcoiiil bnUi. 


Fpi Rtilloii (}\ iKiiior 
()/s. 

Foi cfiiit. 

Dyestuff . 

00 

5 - 14 

Sodium sulphide crystals . 

1-2 4-8 

5 -14 

Caustic soda lye, 7(1° Tw. . 

0'5 1-0 

0-2 -0-5 

Glauber’s salt or common salt . 

X 

i 

o 

I 

o 

The material should be steamed after dyeing and before 

rinsing. 

Thioj^hor Nanj Blue B and B — 

-For dyeing 50 lbs. of yarn. 


Fust. IhiUi. 

Stiuiding Bath. 

Water. 

220 gallons 


Dyestuff. 

2-5-8 lbs. 

2—5 lbs. 

Sodium sulphide crystals . ^ 

2-5—8 lbs. 

2—5 lbs. 

Soda ash . 

1—2 lbs. 

0-25-0-5 lbs. 

Common salt, or calcined Glau¬ 
ber’s salt .... 

2-5—10 lbs. 

1 

O 


After dyeing, wring and rinse immediately. 

Thiopho*- Black Brown NG- extra, and NB extra, require equal 
weights, whilst Thiophor Black TS extra requires twice its weight 
of sodium sulphide for dissolving. They are dyed with the 
addition of soda ash and Glauber’s salt or common salt. 
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The Thion Dyestuffs of Kalle & Company. 

The Thion dyestuffg are best dyed for | to 1 hour near the 
boil, providing the material is entirely immersed in the dye- 
liquor. If it is, however, partly exposed to the /lir during dyeing, 
it is better to conduct the operation at a temperature of 140° F. 
The usual additions are made to the dye-bath. 

The Pyeol Dyestuffs of Fakbwerk Mulheim, vorm. 

A. Leonhaedt. 

The Tyrol dyestuffs are dissolved with the addition of sodium 
sulphide. 1 part of dyestuff requires :— 

ScMiluin Bulptiide 
cono. Parts. 

Yellows. J 

Blue GT, E cone., EE cone.. Direct Blue, 

Navy Blue. ^ 

All the other dyestuffs .... 1 

The temperature of the dye-bath may vary from 122° to 203° P. 
A fresh bath ought to register 9° Tw., an old bath 12° Tw., at 
60° F. About I per cent., or more, of sodium sulphide should be 
added to the first rinsing bath. 


Additions to the dye-bath :— 


Dyestuff 

First Iklh. 
Per cent. 

10—15 

Secemd Bntli. 
Per cent. 

8—12 

Third and Fourth 
Bal-h. 

Per cent. 

5-5—9 

Sodium sulphide cone. . 

7-5—15 

6—12 

4-5-9 

Glauber’s salt (calcined). 

50 

20 

5 

or common salt 

40 

16 

4 

Soda ash . . . 

5 

3 

2 


The dyed material may be after-treated for about | hour, at 
122° to 194° F., in a bath containing:—1| to 2J per cent, of 
copper sulphate, J to 3 per cent, of bichrome, and 2 to 3 per cent, 
of acetic acid. 

Finishing of the goods by giving them a passage through a 
solution of 20 parts of Turkey-red oil, or 5 parts of Monopole 
soap in 1,000 parts of water, or by* treating them with 1 part of 
cocoa-nut oil, 1 part of soap, and 1 part of starch, boiled up with 
water, to which a sufficient quantity of cold water is added so as 
to make it up to 1,000 parts, is also recommended. 
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The Thionol Dyestuffs of Levinstein Limited. 

Tlie Thionol dyesiwffii are best dissolved by mixing the dyestuft 
with concentrated sodium sulphide and 3 to 5 per cent, of soda 
ash, and then stirring with boiling water. The following propor¬ 
tions should be used when dyeing heavy shades :— 



Dyostuff. 
Per cent. 

* cone. 

Per cent. 

Thionol Brown G cone. . 

10 

6 

Thionol Brown R, 2R . . . 

12 

6 

Thionol Brilliant Corinth 

15 

10 

Thionol Brilliant Green 8GX, 4GX. 

12 


Thionol Brilliant Green GX . 

12 

8 

Thionol Khaki .... 

3 


Thionol Brown 0. 

12 

6 


Equal parts of dyestuff and of sodium sulphide cone, should 
be used for all the other Thionol dyestuffs. 

The following instructions for dyeing 100 lbs. of cotton yam 
with Thionol lilack 00 are given :— 


Dyestuff . 

Sodium sulphide cone. 
Soda ash . 

Glauber’s salt . 
Dye-liquor 


First Batli. 


6 lbs. 

8 lbs. 

5 lbs. 

25—50 lbs. 
200 gallons. 


ytADding Bath. 

4—5 lbs. 
6—6 lbs. 

3 lbs. 

10—15 lbs. 


The yarn is dyed for about 1 hour just below the boil. After 
dyeing squeeze, then wash thoroughly and dry as soon as possible. 

The 'Thionol Blues should be dyed either cold or at a tempera¬ 
ture not exceeding 120° F. When dyeing heavy shades, the 
cotton yarn should be worked for about 1 hour in the dye-bath, 
squeezed, evenly wrung, well shaken and washed three times in 
cold water. 2 to 3 lbs. of sodftim sulphide should be added to 
the first wash-water. 

Heavy indigo shades on cotton yarn (100 lbs.) may be obtained. 


by dyeing cold, with Thionol Blue, 2D. 

First bath. Standing batli. 

Dyestuff .12—15 lbs. 6—10 lbs. 

Sodium sulphide cone. . . 12—16 lbs. 6—10 lbs. 

Soda ash .... 6— 8 lbs. . 3— 5 lbs. 

C6mmon salt .... 60—100 lbs. 5—10 lbs. 
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Light or modium shades on warps should he dyed in a two- 
hox machine, the first box containing the dyestuff solution, the 
second, water. Eor dyeing heavy shades it is preferable to use a 
four-box machine, the first two boxes containing the dye-liquor; 
in the third box, which is left empty, the c61our is exposed to 
the air, iij order to oxidise it, the fourth box being used for 
rinsing. Heavy shades are eithei' dyed cold or at a temperature 
not exceeding 120" P. 

The dye-bath should he prepared, per 10 gallons of liquor, 
with :—Dyestuff, 1 to 2 lbs.; sodium sulphide cone., 1 to 2 lbs.; 
soda qsh, 8 to 4 ozs.; common salt, 1 to 2J Ihs. 

For every 100 lbs. of warps passed through the machine 
add:—Dyestuff, 6 to 10 lbs.; sodium sul))hide cone., (! to 10 llw.; 
soda ash, 3 to 5 lbs.; common salt, 5 to 10 lbs. 

The other Thionol dyestuffs are dyed in the usual miumer 
with the addition of sodiutn sulphide, soda ash, and common 
salt or Glauber’s salt. 

I>i/dn(i (if Ciitfon IHeci'Ciniids in the Jifli/er. 

The pieces (100 lbs.) should be given four ends at the boil; 
the dyestuff solution and the additions should be added in 
equal portions during the first two.ends. After dyeing, wash off 
immediately in a separate jigger, first three times in cold, and 
finally once in warm water. 

Kir.sl. Bath Htaiidint' llatii 

Dyestuff.. (i lbs. 44 lbs. 

Sodium sulphide cone. . . 8 lbs. 5 lbs. 

Soda ash.4—5 lbs. 3 lbs. 

Glauber’s salt .... 15 lbs. 5—10 lbs. 

Sufficient water to make up to . 16—18 gallons 

Thkniol Black 00 extra cone., is similar in shade but much 
stronger than the 00. It requires | of its weight of sodium 
sulphide cone, for dissolving, and a deep black in a standing 
. bath may be obtained with 8| per cent, of dyestuff. 

Di/eing of Thionol Dyestnffs on Cotton Pieccgoixh with 
Worsted Helxed^es. , 

The method of treating goods with formaldehyde in order to 
prevent the wool fibre from being attacked by alkalies or by 
' sodium sulphide, was patented by Levinstein Limited. 
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In a further patent (No. 8111/07) a method is described for 
dyeinf' the cotton in wdon (joadn black, leaving the wool 
practically undyed. The following hath is prepared for dyeing 
100 lbs. of union goods : 30 lbs. 'J'hiimol Black 0 pante, 3 to 0 lbs. 
sodium sulphide tone., 6 to 15 lbs. hydrosulphite NF cone., 
5 to 1.6 Ib.s. glue, 1, to 2 lbs. caustie soda lye (70° Tw.), and the 
necessary (juantity of water. Dye at 18° to 2.6° C., and rinse 
well after dyeing. The addition of half the quantity of dyestuff, 
etc., will ho required for dyeing subsequent lots of material. 


Jhe Tiiiooknk Dyestuffs of the FAumvEiiKE voinr. Mejster 
Lucius and Bbunino. 

When dyeing light shades with the Thiotjenc dyestuffit, the 
amount of sodium sulphide should be increased, and either no 
salt, or a small quantity only, should be added. For heavy 
shades, sufficient soda and common salt has to be added in 
order to produce a liquor of !)" Tw. in strength. 

Glauber’s salt is to be used in preference to common salt, in 
cop dyeing. The proportion of cotton to dye-liquor should 
1)6: Dyeing of yarn in the ordinary dye-beck and loose cotton 
in an open vessel, 1 : 20; dyeing of piecegoods in the jigger, 
1:5; dyeing of cops, cheeses, etc., in special machines, 1 ; 4 to 
1 : 20. The following table will approximately give the com¬ 
position of the dye-bath when dyeing with the Tliioycne Black« 
concentrated. 


I. For dyeing in a fresh bath. 

II. For dyeing the second lot of material in the same bath. 

III. For dyeing the third lot of material in the same bath. 


Proportion of 
cotton to 
(lyo-hquoi. 

l)yentull. 

IVr cont. 

Hodtoin 

Hulplinie 

CiyKtalK. 

Per cent. 

; Soda Ash. 

Per cent. 

Olaiilwr’.s 

Salt. 

Pei cent. 


1 


HI. 

I. 

11 . 

III. 

1. 

11. 

HI. 

1, 

11. 

111. 

1 : 4 

• 12 

JP.) 

7 

:!(i 

' IS 

14 

2-.j 

O*,) 

()-.J 




1 : S 

12 


7 

;«> 

IS 

14 

4 

l-o 

()*747 

1.1 



1 : 12 

12 

fi-ii 

7 

;i(i 

18 

14 

0 

1-j 

l-o 

2.1 

0 


1 : 2(1 

12 

9-j 

7 

36 

18 

14 

6 

2-0 

1-5 

oO 

10 

0 
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Although satisfactory results may be obtained by dyeing at 
a low temperature, it is preferable to dye near the boil. Thorough 
squeezing, hydroextracting, or wringing after dyeing is essential. 
The goods are then well rinsed and, if necessary, they may he 
finally treated at 122“ to 176“ F. with 1 pgr cent, of lard and 
1 per cent, of starch; or with 3 per cent, of soft soap; or with 
8 per cent, of Marseilles soap. 

Thiogenc Blacks may be topped with logwood. The material, 
after having been rinsed, is treated for 20 minutes in a hot 
bath containing 1 to 2 per cent, logwood extract, and 1 per cent, 
copper sulphate. 

Useful medium grey shades are obtained by dyeing cotton in 
the first water used tor rinsing Thiogenc Black dyeings. Shades 
obtained in this manner may be used with advantage as a bottom 
for Aniline black and indigo blue. 

Thiogenc New Blue does not require steaming after dyeing. 

One of the following after-treatments may be applied in 
special eases:— 

(1) A passage through an alkaline bath is necessary if the 
dyed material has been treated with acid, as, for instance, 
in the case of cotton warps in union goods in which the wool 
has been dyed with acid colours, or if the shades have been 
after-treated with metallic salts. 

(2) The shades are after-treated with copper and chromium 
salts in order to improve their fastness. 

(8) Thingem Blues have to be developed by steaming with a 
mixture of steam and air. 

(4) Thiogene Blue B has to be developed by ageing (smother¬ 
ing) in a warm moist atmosphere. 

The Thioxine Dyestuffs of Chemische Pabrik Geiesheim- 
Elekthon, I^eek Obhlee. 

The Thioxine dyestuffs are dyed with the addition of 8 per cent, 
soda ash and 85 to 50 per cent, calcined Glauber’s salt. One 
part of dyestuff requires 


Sodium 

sulphide. 

Yellow G, Indigo B, Dark blue B. • . . . • 1 part. 

Orange B, Browns, Black Go, A, BNo, ETo. . IJ parts. 

Black 3Bo, Olive Boo, Goo. I part. 

■. Black 4B. I part. 
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The proportion of cotton to dye-bath should be about 1 :15. 
Less salt, about one-third or one-fifth of the quantities given 
above, should be used in dyeing cops or cheeses or other material 
in special apparatus. 

Deeper shades ate obtained if the cotton is exposed to the air 
for some time before rinsing. 

The Sulphur Dyestuffs of the Societe des Matieees 
C oLORANIES DB SaINT-DeNIS. 

Vidal Black and Saint-Denis Black require to be developed 
after dyeing, whilst this is unnecessary with Antofjc.nc filack 
EEB ; the latter should be dissolved with twice its weight of 
sodium sulphide concentrated, when dyeing in a fresh bath, 
whilst the same weight should be used when dyeing subsequent 
lots in the same bath. The strength of the colour solution 
should be about 2 per cent. Preparation of the dye-bath for 
10 lbs. of cotton 



First 

btttlu 

Second 

bath. 

Autogme Black EEB cone. 

• 8% 


or Autogene Black EEB double 

• c 7o 

H 7o 

Soda ash. 

1 lb. 

111). 

Common salt. 

. 10-15 lbs. 

5 lbs. 


Sufficient common salt should be added in order to give a 
specific gravity of 10‘5° to 12“ Tw. at 60“ F.; 2J parts of Glauber’s 
salt may be used in place of 1 part of common salt. Dye at the 
boil for 1 hour, squeeze or wring, rinse thoroughly, and soap. 

When dyeing loose cotton, 1 part of Turkey-red oil per 1,000 
parts of dy«-bath should be added, and the cotton may be finally 
treated at 140° to 160° F. in a bath containing either starch 
and oil, or starch and Turkey-red oil. 

Cachmi de Laval, Cachmi Rf and ThiocatecMne .—Prepare the 
dye-bath with 10 per cent, of soda ash and 5 to 200 per cent, of 
common salt, calculated on the weight of cotton to be dyed. 
Enter the goods into the warm dye-bath, heat to the boil, and 
work at the boil for | hour. Wring or squeeze, rinse thoroughly 
and fix i hour at 140° to 160* F. in one of the following solutions: 
6 per cent, of sodium bichromate, with or without the addition 
of 1 to 5 per cent, of sulphuric acid; or 6 per cent, copper sulphate 
and 6 per cent, common salt; or 5 per cent, sulphuric acid, cold. 
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Rinse until free from acid. The cotton may he finally treated 
in a boiling hath containing 3 per cent, potato starch and 3 per 
cent, cocoa-nut oil. 


The Thional Dyestuffs op Chemical Works fokmeely 
Sandoz. 

The Thinnal dnextufH are dissolved and applied in the usual 
manner, with the addition of sodium sulphide, soda ash and 
Glauber’s salt. The Grcem should be exposed to the air after 
squeezing and before rinsing. 'I’liional Bine It and Hit may be 
brigjitened by an after-treatment with either hydrogen peroxide, 
bleaching powder solution, or oil of turpentine. 


The Acronal Dyestitfps of Chemisohe Pabeiken vorm. 
Weiler-ter Meeu. 

All the Avronal di/eiitiiffs should be dyed for about 1 hour 
at 195“ P., with the exception of Auronal Blue R cone., which 
is best dyed at 120“ P. When dyeing in a standing bath, one 
])art of the dyestuff requires the addition of the following 
quantities of sodium sulphide for dissolving :— 

SoGiutii snliiliuU', 
Tarts. 

Green T, G extra, Corinth R, Blacks in paste. . ^ 

Olive B, Brown BG, V, Deep Brown B. . . . 1 

Blues, Green 2B extra, Brown 2G, EB, RV, 

Black Brown VI cone.. Black 4B, 2B extra . IJ 

Yellows, Orange, Dark Green B, Olive G, 

Black N. extra, 4G. extra.2 


IJ times the quantities of sodium sulphide given above should 
be used for the first bath. 

The following proportions are to be used, in addition to the 
sulphide given above, when dyeing deep shades with the Auronal 
dyestuffs:— 

First Standing 

Util. batli. 


Dyestuff 
Soda ash 
Turkey-red oil 
Common salt 


8-14 % 
6|—8 ozs. 
3J—5 ozs. 
2—8 lbs. 


6--10 7 „ 
per 10 (.2-3 

gallons I 1—2 “/o 
of liquor, i 5 -10 % 


The dye-bath should register 9° to 15° Tw., at 60° P. 
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In order to improve the fastness of the Auronal dyestuffs, the 
dyed material may be after-treated for 20 minutes at 17r)" F. 
with 1 to 8 per cent, of eopper sulphate and 2 to 3 per cent, of 
acetic acid; or with 1 to 3 per cent, of hichrome. Or 1 to 2 per 
cent, of copper sulpjiate may he added to the last rinsing bath. 

A harder feel may be obtained by treating the cotton after 
dyeing in a bath containing, per 10 gallons, 3^ ozs. of soap, 
1| ozs. of size, and 5 ozs. of acetic acid, whilst a softer feel is 
produced by treating the material foi' | hour, at 140“ P., with the 
following emulsion : 3|: ozs. of Marseilles soap are dissolved in 
water and mi.xed with If ozs. of olive oil, or castor oil, well 
boiled together, and made up to 10 gallons with water. 
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Alkali Blues (Ha., Cl„ H.). 

Alkaline Blue IIRE to 6B (Ca.). 
Aniline Grey (Ca.). 

Azoflavine (Ba.). 

Biebri^h Scarlets (Ka.). 

Blackley Blues (Lev.). 

Bleu de Lille (Ge.). 

Brilliant Croceines (ML., Ca., J., 
Da., Ka.). 

Brilliant Induline (Ka.). 

Brilliant Orange G (ML.). 

Coccine 2B (Be.). 

Cocceine Scarlet (Poir.). 

Cotton Blues (Da., G., ML., Oc., 
Poir.). 

Cotton I.ight Blue (ML.). 

Cotton Scarlet (Ba., J., Ka.). 
Crocoine Orange (Ka.). 

Oroooine Rods (Da.). 

Crooeine Scarlets (Cl., Ka.). 

Eosines (Bu., Be., Ca., 01., Cl., Da., 
H., J., Ka., ML., Poir., W.). 
Eosiue Scarlet (Ca., W.). 

Erythrine P, X, RR (Ba.). 
Erythrosines (Ba., Be., Ca., Da., J., 
Ka., ML., Poir., W.). 

East Pinks (Da.) 

Fast Scarlets (Ba.). 


Fluorescome (Poir.). 

Jute Blue (Oo.). 

Light Blue for Silk (Be.). 

Metauil Yellow extra (Ba., Be.) 
Methyl Blues (Be., Ca., ML.). 
Methyl Blue for Cotton (Ka., Oe.). 
Methyl Cotton Blues (Da.). 

Methyl Eoeine (Be., Poir.). 

Methyl Soluble Blue (Ba.). 

Naphthol Y'^ellow S (Ba.). 

Nigrosine, soluble in water (Ba., Ca., 
Cl., J., Ka.). 

Orange 11. (Ba., Be., By., Ca., CL). 
Paper Red PSNR (CL). 

Phloxines (Ba., Be., Ca., Da., J., 
ML., W.). 

Pink B, M (IL). 

Ponceau (Be., Cl.). 

Pure Blue (Ka., ML., Oe.). 
Quinoline Yellow (Ba., Be.). 

Rose Bengal (Ba., Be., Ca., Da., 
ML., W.). 

Scarlets (Ba., Be., Ca., H.). 

Silver Grey (Ca.). 

Solid Blue (Ca.). 

Soluble Blues (Ba., Ka., Cl., H., 
Oo., Sa.). 

Water Blues (Be., Ca.). 


Dyeing with the Acid and Resorcine Dyestuffs. 

The vegetable fibres exhibit but little affinity for these dye¬ 
stuffs ; the process of dyeing, therefore, merely consists in im¬ 
pregnating the fibres with a strong solution of the dyestuff. The 
term “painting” has, therefore, *been justly applied to the 
dyeing of cotton piecegoods with the acid dyestuffs. The shades 
obtained are, without exception, not fast to washing, but with 
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some of the acid dyestuffs shades may be obtained which are, 
comparatively speaking, very fast to light. 

The FAmincH and the lihndmuino may be applied on a Turkey- 
red oil, or a Turkey-red oil aluminium mordant. This process 
has been described i^pder the dyeing of the basic cotton dyestuffs. 

Eosincs, Erylhrosinet, Rose Bcnyal, Phloxine, Fast Pinks. 
Dye for j to 1 hour in a lukewarm concentrated (shtirt) bath, 
containing 30 to 60 lbs. of common salt per 100 gallons of liquor, 
or steep the cotton for some time, wring thoroughly and dry at 
a low temperature or in the oiien air. 

The fastness of the shades to water may be improved by an 
after-treatment with Solidoyen A (Meister, Lucius and Brimmg). 
The dyed material is entered into and worked for J hour, at 
167“ P., in a bath containing 2 per cent, of hydrochloric acid, 2 
to 6 per cent. Solidogen A pat., and 50 to 70 lbs. of common salt 
per 100 gallons of liquor. Rinse well and dry. 5 to 10 lbs. of 
ammonium sulqrhocyanide must be first added to every 100 
gallons of water if copper dye-vessels are used. 

Cotton. Scarlet, Cotton Scarlet extra, Erythrosine, Orange X 
(Ba.). Work the cotton, for J hour, cold, in a solution of stannate 
of soda (3“ Tw.), steep for a few hours, wring evenly, then 
steep for 1 hour in a bath containing 2 lbs. alum per 100 gallons 
of water, wring evenly and dye in a concentrated bath for f hour 
at 140" Pb Wring without rinsing and dry, if convenient, cold. 
For dyeing further lots the stannate bath has to be kept at 
3° Tw., but a fresh alum bath is required each time. The dye- 
baih may be kept and strengthened by adding half the amount 
of dyestuff. 

Another method consists in impregnating the cotton with 
stannate of soda as given above and then treating it for 1 hour 
in a bath containing 20 lbs. alum, and 3 lbs. of soda ash, per 100 
gallons. After this wring evenly, enter into the concentrated 
dye-bath at 180“ P. (60“ C.), work for f hour, whilst the bath is 
cooling, wring and dry. 

Azofiavine, Orange II, Scarlet RA, R, RR, RRR, (Ba.), Cotton 
Scarlet (Ba.), Erythrine P, k, RP, Fast Scarlets (Ba.), Ponceau G, 
R, AR, 6RB, AOB, BO extra (Be.), Scarlet OR, (Be.), Quinoline 
Yelknv, Metanil Yellow may be dyed in the following manner: 
Enter the cotton into the lukewarm dye-bath, which should 
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contain 2 to 10 lbs. of dyestuff per 100 lbs. of cotton, and to which 
10 to 20 lbs. of connnou salt, and | to 2 lbs. of alum have been 
added per 100 gallons. Work the cotton for half an hour, wring 
evenly and dry at ordinary temperature. 

Alkali Blue (H.), fioliMe Blues, Orange IV ^.), Orange G (H.), 
Cror.einc Brarleis, Scarlet 0 to 50 mid li to lUl (IL), Eosiues, Pink 
B, A/(7/.): 

The pieces are given two ends in the padding machine at 
140° F., and dried. 100 gallons of jiadding liquor are prejiared 
by adding :—Dyestuff according to depth of shade required, 8 to 

10 ozs. Glauber’s salt, 8 to 10 ozs. alum and j to 1 lb. dextrine. 

* 

Nnphthol Yellow S, Metanil Yellow, Quinoline Yellow. 

The cotton is worked in a very concentrated lukewarm dye- 
bath with the addition of 10 to 20 lbs. of common salt per 100 
gallons of liquor, wrung and dried in the air. 

Brilliant OrangeG, Brilliant Croee'ine R,B, 5B (ML.). 

Dye in a concentrated bath, at 104“ to 122° F., with the 
addition of 10 per cent, alum and 40 per cent, common salt, 
wring and dry. 

Brilliant Croee'ine M, 11, B to 9B. (Ca.), Ponceau Fit, Flllt, 
FlilUt (Ca.), Croee'ine AZ (Ca.), Paper Bed PSNJt (Cl.), 
Orange II. 

Dye in a concentrated bath with the addition of i! lbs. alum, 
20 lbs. Glauber’s salt, per 100 gallons of liquor. Enter at about 
120“ F., work for half an hour at this temperature, and then allow 
to cool. Wring evenly and dry at a low temperature. 

Brilliant Croec'ines, Croee'ine Beds, Methyl Blue for cotton. 
Cotton Blues, Bleu dc Lille, BlaekPij Blues. Dye in a concen¬ 
trated bath at 180° P., with the addition of 5 per cent, of alum 
which has been neutralised with 1 per cent, of soda crystals. 
Work the cotton for one hour, wring or hydroextract, and dry 
without rinsing. 

Soluhle Blues. Dye in a concentrated bath at 180° F., with 2 
to 4 per cent, of dyestuff with the addition of 2 lbs. of stannate 
of soda and 1 lb. of sulphuric *acid, per 100 gallons liquor. 
Wring well or hydroextract and dry. 

Another method: Enter the cotton into the dye-bath (120° F.) 
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containing the necessary amount of dyestuff, 2 to 8 lbs. tannic 
acid, and ] to i pint sulphuric acid per 100 gallons; work the 
cotton whilst the bath is allowed to cool, wring or hydroextract 
and dry. 

For other methods of dyeing Soluble Blues, Cotton Blues, etc., 
see under “ Basic Dyestuffs.” . 



PAKT XII 


INSOLUBLE AZO-COLOUES, PEODUCED ON THE FIBEE 

Insoluble azo-colours (the so-called “ vacancine ” colours) were 
first produced on the fibre by Eobert Holliday in 1880. The 
Hoechster Farbwerhe published a method of jjrodiicing these 
colours in 1889. 

In order to produce insoluble azo-colours, the fibre has to be 
first impregnated with a phenol dissolved in caustic soda or 
caustic potash. Bcta-naphthol gives the most satisfactory results, 
and is, therefore, chiefly used in practice. The colour is 
developed by passing the impregnated cotton through the solu¬ 
tion of a dkzoikeil amine of the aromatic (diazo-conipound). 

Paranitraniline and alpha-napihthyhimine are chiefly used in 
cotton dyeing, whilst ehlonxininidiiie, dianiiiidine, etc., are less 
frequently employed. 

The beta-naphthol roloiirn a,re fast to alkalies and to washing; 
they do not “bleed.” With the exception of Dianisidine Blue, 
they are also fast to acids. Their fastness to light is satisfactory, 
and in most cases superior to that of the substantive dyestuffs. 
The dyeings always rub more or less, especially if the necessary 
care has not been taken in dyeing. When heated to high tempera¬ 
tures, the colours volatilise slowly. The naphthol itself shows 
this property, and drying of the cotton which has been prepared 
with the naphthol solution at too high a temperature, or allowing 
tho material to be in contact with the surface of the drying 
cylinders for too long a time, may already cause some of the 
naphthol to volatilise. 

The fastness of the insoluble azo-colours may be improved by 
an after-treatment with metallic salts, especially copper salts, 
but the lake formed is not very stable ; it is decomposed by the 
action of acids or alkalies. The shade of the colour is con¬ 
siderably changed by this after-tieatment. Paranitraniline red 
after-treated with copper sulphate gives a brown. In the case 
of Dianisidine Blue, an after-treatment with copper salts is 
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necessary in order to convert the unstable reddish-blue into a 
useful blue which is fast to washing and to light, but not fast 
to acids. A copper salt may, in some cases, be added to the 
developing bath, or to the naphthol solution. 

• 

The Dyeing of rAiuNiTUANiLiNB Red on Cotton Yakn. 

Vrcparbuj .—The yarn is boiled as usual with caustic soda, 
rinsed and dried. It is not advisalile to use the moist yarn on 
account of tho water which would lie introduced into the 
preparing bath. 

The preparing consists in impregnating the yarn with a solution 
of beta-naphtliol in caustic soda lye. Dor this purpose the yarn 
is either treated by hand in a “ bowl,” as sbown in Rig. GO (a 
wringing peg should be provided 
immediately aliove the bowl) or it 
is worked in a trampiwj iiiacldnf, 
as described under “ Turkey-red ” 

(Fig. 68, p. 314). 

In some cases the raw unboiled 
yarn is treated in the preparing 
bath, but great care has to lie taken 
to ensure oven penetration of the 
preparing liquor. 

Yellowish-red shades are produced 
when ordinary bela-naphthol is used, whilst more bluish shades 
may be obtained with Bdn-naphthol 11 (ML.) or Bfla-naphtliol 
lie (Ca.). 

When using either beta-naphthol RC or beta-naphthol, the 
preparing liquor required for 100 lbs. of cotton yarn, is made 
up as follows: Mix 2 lbs. 3| ozs. beta-naphthol with 2 lbs. 3J ozs. 
caustic soda lye, 75° Tw.; add 2^ gallons boiling water and stir 
until dissolved. Dissolve separately lbs. Turkey-red oil or 
5J lbs. castor-oil soap in 2J gallons boiling water. Somewhat 
bluer and brighter shades are obtained by using castor-oil soap. 
(See under ‘‘ Soap,” p. 53.) Mix the two solutions and dilute 
with water to 13^ gallons. , 

An addition of tartar emetic to the beta-naphthol solution is 
sometimes made in order to prevent the impregnated yarn from 
turning a brownish shade during drying. A brighter red is 



I'm. (ifi.-. “ liowl ” for im- 
lircgimtiug yam with 
beta-iiiiphthol solution. 
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thus produced. If a precipitate of antimony oxide is formed, 
sufficient caustic soda must be added to dissolve it. 

The bowl or trough is charged with gallons of the preparing 
liquor, which should have a temperature of about 105° E., or 
even higher than this. 2 lbs. of yarn are ^worked at a time. 
The yarn is turned a few times, well wrung, or hydroextracted, 
and dried. Or after the 100 ll)s. of yarn have been passed through, 
it is passed once more through the .same bath (in 2-lb. lots), 
wrung, wrapped up in light calico and hydroextracted foi-15 to 20 
minutes. The yarn is now hung loosely on square sticks, dried 
sharply (best overnight), and finally developed. 1 pints of the 
naphthol solution should be added to the liquor after each 2-lb. 
lot of yarn has been im 2 )reguated. 

Den'hqiinii.- When using l\iritiiiir(iinliiir (' (Cassella), the 
developing bath for 100 lbs. of cotton yarn is i)reiiared as 
follows:— 

A. —1 lb. 14 ozs. Paranitraniline C are well mixed with 5.} 
pints boiling condensed water and dissolved by adding ;i| junts 
hydrochloric acid, 82° Tw. The acid solution is run in a thin 
stream, while constantly stirring, into gallons of very cold 
water. As soon as the solution has cooled to a temperature 
below 57° F., a solution of 1 lb. 1| ozs. nitrite of soda in about 
4 pints of cold water is poured into it, w'bilst stirring. After about 
10 minutes the clear solution is diluted with cold water to 
gallons. 

B. —2J pints caustic soda lye, 86° Tw'., are diluted with cold 
water to 4 gallons. 

Or if a more blueish red is required 
B I. —2^^ pints caustic soda lye, 86° Tw., are diluted with 
cold water to 1 gallon 5 pints and mixed with a solution of 2 lbs. 

ozs. of acetate of soda dissolved in 1 gallon 5 pints of cold 
water. The whole is diluted to^ 4 gallons. ■ 

Or for producing still more bluish shades of red:— 

B II .—4 lbs. 7 ozs. acetate of soda are dissolved in 4 gallons 
of cold water. 

The use of very cold water is essential. If the temperature in 
the dyehouse is above 68° F., small j)ieceB of ice sbould be thrown 
into the bowl in which the yarn is developed. 

A more stable diazo-solution is obtained, at a low cost, if 
ce^ustic soda lye alone is used for neutralising, but the shade of 
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the red will be very yellowish. The bluest shades of red are 
obtained by using sodium acetate. 

The developing bath (for 100 lbs. of yarn) may be prepared 
with Nitrazol 0 pat, in place of paranitraniline. 

A .—12 lbs. 2^)i5S. Nitrazol C are dissolved by stirring with 
gallons cold water. Allow to stand for 30 to 40 mitmtes, pass 
the solution through a hair-sieve and dilute with cold water to 
gallons. 

71.—1 gallon, junts caustic soda lye, 80° Tw., arc diluted 

with cold water to 4 gallons. 

Or, if more bluish shades are recpiired :— 

B 1. —7| i)ints caustic soda lye, 30° Tw'., are diluteu' with 
cold water to 1 gallon 5 pints, and mixed with a solution of 2 lbs. 
10| ozs. sodium acetate in 1 gallon 5 pints cold water. The whole 
is diluted with water to 4 gallons. 

A bowl, similar to the one used for preparing the yarn, but 
somewhat larger (capacity about 0^ gallons) is used for developing 
the red. The bowl is charged with 2 gallons .O pints of very 
cold watei' (if necessary with the addition of small lumps of ice), 
2{ gallons of lujuor A, and 7i pints of liquor 77, 77 7., or 77 77. 

A 2-11). lot of yarn is passed through, wrung, passed through 
once more and wTung. For each following 2-lb. lot pint of 
liquor .1 and ^ pint of liquor 77, or 77 7., or 77 77., must be added. 
When all the yarn has been developed, rinse thoroughly and 
soap at the boil. 

■ It may be found useful, in some instances, to rinse after the 
first soajiing and then to soap a second time. 

When using Azophor-lkd (ML.) in place of paranitraniline, 
two solutions, A and B, have to be prepared :— 

Solution A. —-4,500 to 6,G00 grms. Azophor-red are mixed with 
30 litres cold water, For this purpose a barrel, with a tap 
immediaiely above the bottom. Should be provided. The whole 
will be dissolved in to | hour. Allow to stand for 1 to 2 hours. 
Any insoluble matter will rise to the surface of the liquor. The 
clear solution is filtered through calico, and the residue on the 
filter and in the barrel is rinsed with 10 litres cold water. In 
this manner*40 litres of solutiftn A are obtained. 

Solution 77.-2 to 2J litres caustic soda lye (22“ Be.),' 7J to 
8 litres water. Make the whole up to 10 litres. 
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For developing, slowly mix 40 litres of A, whilst stirring, with 
10 litres of 71. Stir until ju'acticixlly clear. 

A developing bath containing 50 grms. of Azophor-red and 
14 grms. of paranitraniline per litre has been found to give very 
good results on the large scale. ^ 

The developing is carried out as described above. 

Nitrosamhir-ird paste. (Badisehe Anilin und Soda Fabrik) may 
be used as developer in j)laee of paranitraniline. 

For da)'k shades on cotton yarn 8 Ib.s. 2 ozs. Nitrosamine-red 
paste are stirred up with !1J gallons cold water; then add slowly 
8 lbs. 1 oz. hydrochloric acid, 82° Tw.; let the mixture stand for 
J hour, make up to 7^ gallons with cold water, and before using 
add 8 lbs. 12 ozs. sodium acetate crystals. 

In the following two methods of preparing the developing 
bath with Paranitrniiiliuc I'xtra (ML.) icc has to bo employed. 

Isf Method .—280 grms. paranitraniline extra are made into a 
paste with 200 c.c. cold watei’. The mixture is cooled. Then add 
520 c.c. sodium nitrite solution (200 grms. per litre). This is 
l)Oured gradually, whilst stirring, into a mixture of 440 c.c. hydro¬ 
chloric acid (22° Be.), and 4,000 c.c. ice-water and ice. Stir, filter, 
and before using add 600 grms. sodium acetate, and dilute with 
cold water to 10 litres. 

‘2iid Method .—280 grms. paranitraniline extra are dissolved in 
1,200 c.c. boiling water and 440 c.c. hydrochloric acid, 22° Be. 
The whole is thoroughly stirred whilst cooling in order to 
precipitate the paranitraniline in a very finely-divided state. Now 
add 1,000 c.c. cold water and 1,000 grms. ice. The temperature 
of the mixture should be 0° to 2° C. Then add 520 c.c. sodium 
nitrite solution (290 grms. per litre). Stir frequently, filter and 
add, before using, 600 grms. sodium acetate. Finally dilute 
with water to 10 litres. c 

Paiianitkanilinb Bed on Cotton Pieoegoods. 

Paranilmniline red is very largely dyed on cotton piecegoods. 
The bleached dried pieces should l,)e padded once, twice, or even 
three times with the beta-naphthol solution, according to the 
thickness of the material, and well squeezed in order to prevent 
an excess of the naphlhol solution being dried on the surface of 
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the goods, as this causes rubbing of the shade. Sliarp drying by 
means of a jiassage through the hot fliu' is host, although drying 
cylinders may be used for the purpose. In the latter case it is 
essential to wrap the first three or four cylinders with cotton 
cloth. 

• 

TheBcta-iuiphthol Solution. —Dissolve 3 lbs. 5 ozs. beta-napbtliol 
(Ba.) in 8 lbs. 5 ozs. caustic soda lye (77" Tw.) and 4| gallons 
hot water, add 11 lbs. Turkey-red oil P (50 per cent.), stir and 
make up to 22 gallons; or 250 gnus, beta-naphthol (ML.) are 
dissolved in 400 c.c. caustic soda lye (22" Be.) with the addition of 
250 gnus. Ihira-xoap PN (ML.), and made up to 10 litres; or 
4i lbs. beta-naphthol and ozs. lied dendoper C (C’a.) or 
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4 lbs. 14 OZS. Naphthol lit' (Ca.) are stirred with 5 lbs. caustic 
soda lye (75" Tw.); 7J lbs. boiling water and subsequently 
6| lbs. cold water are added, then 10 lbs. castor-oil soap (see 
under “ Soap,” p. 53), dissolved in 5 gallons hot water, are added, 
and the whole is diluted with cold water to 20 gallons. 

If a more yellowish shade of red is desired, the addition of Bed 
developer should be omitted. • 

IlcreZopOTg.—The machine in use for developing Bara-red on 
piecegoods, illustrated in B’ig. 67 (taken from Die BaimwoU- 
Jdrhcrei, L. Cassella & Co.), consists of a padding machine with 
wood or iron trough for the (^azo-solution. 

After padding, the pieces travel over guiding rollers in order to 
expose them for a short time to the air. They pass ultimately 
into an open-width washing machine of the “ open-soaper” type. 
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One or two compartments are provided with spirt-pipes, whilst 
running water is euij)loyed in the other compartments. The 
pieces are finally soaped at the boil, rinsed and dried. The tem¬ 
perature of the developing bath, which has to be continuously 
strengthened with fresh diazo-solution, should not be above 
60“ E. ' 

iJcvclopmj Solution Prepared irifh NUivmiiiiue Red Parte 
(Badische Anilin and Soda Fahrik). 

/!.—Stir carefully together 17 lbs. 10 ozs. Nitrosaniine-red paste 
with 4| gallons cold water, add, while stirring well, 8 lbs. 21 ozs. 
hydrochloric acid, 32" Tw., and allow to stand for 20 to 80 minutes, 
stirring occasionally. 

B .—8 lbs. 13 ozs. sodium acetate crystals are dissolved in gal¬ 
lons cold water. Shortly before using ])our B into A, and make 
up with cold water to 22 gallons. 

Iterelojnng Solalaui Prepared with Paraaitrandiite (ML.). 

140 grms. paranitraniline are dissolved in 1,200 c.c. boiling 
water and 220 cc. hydrochloric acid, 22“ Be. Stir continuously 
during cooling, and then add 1,000 grms. ice, and when the 
temperature has been reduced to 0° to 2" C. add 260 c.c. sodium 
nitrite solution (290 grms. per litre). Stir frecinently, filter, and 
before using add 200 grms. sodium acetate, and make up with 
cold water to 10 litres. 


Devehphuj Solution Prepared with ParanitranUine. C 
{L. Carrclla <£■ Co.). 

A. —2 lbs. 18 oz. Paranitraniline 0 are mixed with 2 gallons 
boiling water and dissolved by the addition of 4| pints hydro¬ 
chloric acid, 86" Tw. This solution is stirred into about 5 gallons 
cold water and cooled to 100° to 142“ E. by the addition of 10 lbs. 
of ice. 1 gallon 4J pints of a solution of sodium nitrite (1; 10) are 
then added. After a few' minutes the solution will have become 
clear, when it is diluted with cold water to 15 gallons. 

B. —6 lbs. sodium acetate are dissolved in 4 gallons water and 
diluted with water to 5 gallons. 

The developing bath is composed of 3 parts of A and 1 part of B. 
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l>cf<‘l<il)iiiil Solution Prcpari'd iriih Nitm:ol C {Canxrllii). 

A. -17^ H)s. Nitriizol C are dissolved at ordinary leiiiperatiire 
ill 5^ gallons water ail’d reduced willi water to Ki^ gallons. 

B. —1 (|iiartcaiisli(; soda lye, 77“ Tw., is diluted with 2| gallons 
water ; this solutioti is mixed witli (>l Ihs. sodium acetate, dissolved 
in 2| gallons water, and made iiji with water to 5J gallons. 

Tliedeveloiiing lialli is composed of 8 parts of J and 1 part of 71. 

Aij'HA-N.ii’ii’nivL.iJiiNn Claiibi. 

A bluish red, whicdi is fast lo washing, acids and alkalies, hut 
only moderately fast to light, is jirodiiced with alplia-naphthyl- 
amine and heta-naplilhol. The method of working is the same 
as that given for I’ara.iiitraniliiie red, hut the addition of Turkey- 
red oil, etc., is not required. Alpha-iiaphthylamine claret is 
chielly used on ]iieeegoods. Meisler, Lucius and Bruning give 
the following instruetions for dyeing claret. 

J{('ta-ii(i]ilil!iol Solution 'IM grins, heta.-naphlhol. .'lOO c.c. 
caustic soda lye (22 ’ Be.), 7f)0 grins, tragacaiith-thickeiiing (tit): 
‘1,000), made pp to 10 litres. 

Dci'/'lojiinii Bath I’ri'parcd with Alpha-Naplithplaininr Baso. 

143 grins, alpha-najihthylamine base are dissolved in 3,000 
c.c. water a.iid 100 c.c. hydrochloric acid, 22" Be., and cooled. 
Then add 200 c.c. hydrochloric acid, 22" Be., and 2,000 grins, ice. 
Allow to cool to nhoul 0" (!., and add, whilst stirring, 200 c.c. of a 
solution of sodium nitrite (290 gnus, per litre). Immediately 
before using add 300 grms. sodium acetate, and dilute with cold 
water to 10 litres. 

r 

Dcniopinij Bath Brepaicd with Alplia-Naphthplaininr 
lli/dnnddiiride Panto, 30 por cent. 

500 gnus, of the paste are mixed with 500 c.c. cold Avater. 
'Add 2,000 grms. ice. When the temperature is about 0" C., add 
slowly 200 c.c. hydrochloric acid, 22" Be. After 10 to 15 minutes 
filter, and immediately before using add 300 grms. sodium acetate. 
Then dilute with cold water to 10 litres. 
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Deri'lojiimi Bath Pirpaml with AJpha-NaphtInihimiw 
Salt S Powdcf. 

The diazo-solutioiia prepared with alplia-naphthyhiuiiiie salt 
S powder are more stable than those prepared with ordinary 
alpha-iiaphthylamine. , 

192 grms. alpha-naplithylamine salt S powder are made into 
a paste with 2 litres cold water and 100 grms. sulphuric acid, 
66° Be. Then add 2 kilos, ice. When the temperature of the 
mixture is about 0° C., slowly run into it, whilst stirring, 
260 c.c. of a solution of sodium nitrite (290 grms. per litre), 
allow to stand for l.'i minutes, fdter and add 1,000 grms. 
tragacanth-thickening. Immediately before using add 800 grms. 
sodium acetate and dilute with water to 10 litres. 

SeWIlLET WITH ChLOKOANISIDINB P (Ba.). 

Diazotised chloroanisidine on heta-naphthol prepared ])iece- 
goods produces a very brilliant scarlet, fairly fast to washing, 
light and bleaching. 

The iiaphthol solution is prepared as given on p. 279. 

Preparation of the Drvelnping Bath. —Dissolve 4 lbs. 5 ozs. 
chloroanisidine F in 11 gallons of water, and 8 lbs. 5 ozs. 
hydrochloric acid, 82° Tw. Warm until dissolved, then cool 
with ice to 40° to 50“ P.; add slowly, while stirring, a solution 
of 1 11). ozs. to 1 11). 9 ozs. sodium nitrite in 2 gallons water, 
and stir for 10 to 15 minutes. Shortly before using add a 
solution of 4J lbs. sodium acetate in 2 gallons water, and make 
up with cold water to 22 gallons. 

A brilliant orange, on cotton piecegoods which have been 
prepared with beta-naphthol, may be obtained by using Meta- 
nitranUinc li (Ba.). The method of working is the same as 
that given for Paranitraniline re^. 

Dianisidine Blub, Azophor Blue D (Naphihol Blub) 

(ML.) 

is produced by coupling Azophor Bine D (diazotised dianisidine) 
with heta-naphthol. 

The uaphthul solution is prepared as follows 250 grms. 
bete-naphthol; 500 c.c. caustic soda lye, 22° Be.; 1,000 grms. 
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ammonia Turkey-red oil; 150 grms. sodium acetate crystals; 
made up with water to 10 litres. 

Developinfi Rart.—Dissolve 250 grms. Azophor Blue D in 
8,000 c.c. water. Filter and thicken with 750 grms. flour¬ 
thickening, then I'/ld 300 ».c. cupric chloride solution, 40° B()., 
and 10 grms. chromic acid dissolved in water. Dilute the whole 
with water to 10 litres. 


Other colours which are, however, of minor importance, may 
be iiroduoed on the fibre with heta-naphthol and the following 


bases;— 

Red with 

Orange 

Reddish-orange 
Pink 
Red 
Red 

Yellow Orange 
Maroon 
Maroon 
Claret 

Orange Yellow 
Brilliant Scarlets and Pinks 
Y'ellowish-orange 
Pink 


Beta-naphthylaniine. , 
Azophor Orange (MIj.). 

N itro-p-Toluidine. 

Azophor Pink A (ML.). 
Azophor Pink BB (ML.). 
Aniinoazohenzeno. 
p-Toluidine. 

Benzidine. 

Tolidine. 

Aminoazotoluene. 

Aniline. 

Nitrosaniine Pink Bx (Ba.) 
Tuscaline Orange Base G (Ba.). 
Azo Pink (ML.). 
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Yellows and Okanuks. 

Aljfolo Yellows (liy.)- 
Algole Orange (By.). 
Aiithraliavone (1 j)aHte (Bu.). 
(’il)aiiono Onmge R 
Cilnuioiio Yellow R. ((U.). 
ireJimlune Yellow (MJj.). 
lleliiidone Oranges (MR.). 
huluiitlireiH' Gold Orange (Ba.). 
liidanthreiio Orange (Ba.). 
Iiiduidbrene Yellows (Ba.). 

'riiio Indigo Oi’Hiigo (Ka.). 

Thio Indigo Yellow (Ka.). 

Reds. 

Algole Bordeaux (B}',). 

AlgoloBink(By.)- 

Algolo Reds (By.). 

Algole )Scarlct (By.). 

Oiba iiordeaux B (Gl.). 

Cilia lied G (CT.). 

Ciba Scarlet G (GI.). 

Ileliudono Kast Scarlets (ML.). 
Jlolindoiio Rinks (ML.). 
Heliiidorie Rods (ML.). 
Helindone Scarlets (ML.). 
Indanthrene Claret (Ba,). 
Indanthreno Cojipcr (Ba.). 
Indunthrene Maroon (Ba.). 
IndHiithrono Red (Ba.). 
Indanthreno Scarlet G (Ba.). 
Thio Indigo Rods (Ka.). 

Thio Indigo Scarlets (Ka.). 

Vat Rod B (Ba.). 

Blues and Violets. 
Algole Blues (By.). 

Algplo Brilliant Violet (By.). 


Algol(‘ Corinth (By.). 

Algole Violet (By.). 

Alizarine Indigo (By.). 
Brilliant Indigo (Ba.). 

Bronie Indigo (By.). 

I'iba Blue (Cl.), 
('iballeliotrojie (CL). 

Ciba. Violets (('!.). 

Helindone Blues (MB.), 
lleliiidone Violets (ML.), 
llydron Blue, pat R, G (Ca.). 
Indantlirene Blues (Ba.). 
Jiidanlhreue Lark Blue (Ba.). 
Indanthrene Abolets (Ba.). 
Indigo (Ba., Ka., ML.), 
ludophenol (Dll.). 

Greens. 

Algole Green (By.). 

Algole Olive G (By.). 

(Jiba Green ((.'!.). 

Helindone Gr^oii (ML). 
Indanthrene Green B (Bii.). 
Indanthrene Olive (Ba.). 
Leueole Lark Green (By.). 

Browns. 

Cibanone Brown (OL). 
•Helindone Browns (ML.). 
Indanthrene Brown (Ba.). 
Leueole Brown (li)x). 

Thio Indigo Brown (Jlu.). 

Greys and Blacks. 
Algole Grey B, 2B (By.), 
ileliudono Grey (ML.). 
Indanthrene Black (Ba.). 
Indanthrene Grey (Ba.). 
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Within the last few years a considerable number of rat di/rstnfi 
have been introduced, which enable the dyer to produce a great 
variety of shades of extraordinary fastness. It should, however, 
be noted that, comparatively speaking, the vat dyestuffs, 
especially when used in dyeing heavy shades, are expensive. 

W. F. A. Ermen' points out that the fastness of shades pro¬ 
duced with these dyestuffs varies very considerably, and it is, 
therefoio, advisable to carefully ascertain the resistance towards 
certain agents of any one of these dyestuffs before using it for a 
special purpose. This applies particularly to shades dyed on 
yarns, for instance, which arc woven into goods, and which have 
to pass through the bleaching process. , 

AiiTiFiciA), Indioo. 

Aititieial indigo takes the most important position among 
the vat dyestuffs. Within the last few ye.ars it is replacing 
the natural product more and more, and unless the ])rice of 
natural indigo can be reduced tbe time may not bo so very 
far distant when natural indigo, like madder, will be little used. 

Tbe artificial product is identical with natural indigo, and, 
at least, as far as cotton dyeing is concerned, no difference can 
be detected between tbe behaviour of the two products in the vat. 

Tbe varying composition of naturail indigo is one of its 
serious disadvantages as compared with artilicial indigo. 

In the following part, general information will be given as 
regards the working of the different types of hidh/o rats, 
whilst the additions reipured will bo given in special tables. 

Till’ Capitrras Vat. 

The copperas vat always contains a considerable amount of 
sediment, and it is, therefore, chiefly used in the dyeing of 
hanks. In favour of this type of vat are the facts that it is 
both easily set and kept in condition. A certain amount of 
indigo is always lost in the copperas vat, due to over-reduction. 

The reaction proceeds in accordance with the following 
equations 

FrSOi + Ca{01l)^ - Fr{OH)i + CaSOi. 

CioHioVsIA -f- 2 Fc{()H)i -)* 2 IV/) = Ci/fi2N202 + Fr/OIl)^ 

(Indigo). (Indigo-white). 

* JonTn> Dyers and (^olourisU, Yol. XXVI., p. 1910. 
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The excess of lime present in the vat dissolves the indigo 
while. 

The temperature in the dyehouse should not be too low in 
winter time. The indigo should be well ground with water, or 
if Imlit/o pant/' (Ba. or ML.) is u.sed, this should be mixed with 
water. The lime is made into a thin uniform jiaste with 
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water, a little warm water is added, and the indigo stirred 
into it. The copperas is dissolved in water, and the solution 
added slowly and with continuous stirring to the indigo 
paste. The whole is poured into a cask, filled up with warm 
water, covered with a lid, and allowed to stand until it is 
cooled. During the cooling, which should occujiy from .'5 to 6 
hours, the liquor is occasionally stirred. 
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The stock vat will be ready as soon as it assumes a clear 
yellow shade. 

The dye-vats have in the meantime been partly lillod with 
water, to which the stock vat is now added. After the licjnor 
has been well stirred for some tinui, it is allowed to settle. 

After 4 to ftundlos of yarn have been dyed, the vat is 
stirred up and again allowed to settle. In this manner from 
3 to 4 lots may be dyed per day, until the vat is exhauste<l. If' 
the vats are used in series of, say, 5 vats of different strengths, 
they may be freshened up from time to time with lime and 
copperas, until e.xhausted. 

The boiled yarn sboiild be hydroextracted or well wrun.g, and 
then roughly shaken before entering it into the vat. 

The yarn is soured after dyeing in a 1 to 2 ])er cent, solution 
of sul})huric or hydrochloric acid ; it is finally well rinsed. 

Before pouring the stock vat (Ba. or ML.) into the dye-vat, 

1 lb. of ferrous sulphate and 11 to 2 lbs. of (piickliiue should 
be added per 100 gallons of Ihiuor. 


I’lir Zmc-Liiiic I'rtt. 

In the zinc-lime vat the hydrogen naptired to reduce the 
indigo blue to indigo white is produced according to the following 
equation: 

Zn + Ca(()IIh = ZiiOiCii + 2 //. 

The indigo white dissolves in the excess of lime ju’osent in 
the vat. 

As compared with the copperas vat, the zinc-lime vat con¬ 
tains much less sediment, and it may, therefore, he used in all 
the different kinds of vats. 

The indigo should first he ground dry and afterwards with 
water. The indigo pastes of tlift B.A.S.F., and of M.L.B., do not 
require grinding, but are simply well mixed with water. The 
Badische Company recommend the setting of a slock vat con¬ 
taining 2 to 2|J per cent, of pure dyestuff. The reduction should 
be conducted at 105° to 120° F., and it should he completed in 
4 to 6 hours. • 

Fresh solutions should he made as required, because long 
standing is detrimental. 
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The vat used in dyeing oiiglit to contain from 2 to 3 parte 
of indigo ])er 1,000 ])arts of dye-liqnor. 

For tlin piirjiosi! of “ sliarpening ” tlie vat, aliont 3 lbs. zinc 
dust and al)out 9 lbs. lime per 150 gallohs should be added to 
the \vat(n, before adding the sttudi solution. The quantities 
of indigo, etc,, used are given in the tabft>. To the linelj- 
ground indigo add the zinc-dust and about 2 gallons of water 
110° to 11,5" F. 

'I be quicklime is nuule into a. uniform ])a,ste with water, and 
when cookfd to about 11,5 ' F, is add(Ml to tbe indigo paste, 
the whole poured into a cask, filled iqi with watei- to 10 gallons,' 
and stirred from time to tinu! dining the ne.xt 1 to ,5 hours. 

A vat containing 100 gallons of liquor has to be sbarpenod 
occasionally with i to 1 lb. lime and ] to 1 lb. zinc dust. 

Tbere being so much less sediment, the vats need not be a.s 
dee]) as those em])loyed in the copiieras process. 

Tbe dyed material has to be soured in tbe usual manner. 


Till’ ZiiK’-liiiir I'lil. 
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The llydwsulphitc Vat. 

The use of sodium hydrosulphite for the purpose of reducing 
indigo was first recommended by Schiitzenherger and Lalando. 

Tlie hydrosulpliite used in this type of vat is capatde, in the 
presence of an allfali, of reducing indigo blue to indigo white, 
in accordance with the following equation:— 

(dutlliolh' 2 O 2 ^^218204 -|- 2 NaOH — -|- 2 i^a‘^SOs. 

If ill place of hydrosulphite, either zinc, bisulphite and lime, 
or zinc, bisulphite and soda is used in the preparation of the 
vat, then the hydrosulphite is actually formed in the vat:— 

4 NallflOs + Zn = + Zn SO-j + Na^SOs + 2 IhO. 

No sediment is formed in the hydrosulphite vat, and it is, 
therefore, especially suited for dyeing piecegoods in continuous 
machines and for the dyeing of cops, cheeses, etc. Excess of 
hydrosulphite does not destroy the indigo. 

Ilydrosidyhite Solution, as used in recijie No. (i in the table 
(Manual of Dyeing), may be prepared in the following manner: 
10 gallons of bisulphite of soda (52“ Tw.) are mixed with 15 
gallons cold water and 8 lbs. of zinc powder (made into a [laste 
with a gallon of water) are .slowly added with cautious stirring. 
After about an hour 2 gallons of milk of lime (containing 10 
lbs. of quicklime) are added to the mixture and the whole stirred 
for some time, and then allowed to stand for 2 to 4 hours. It 
is finally filtered, preferably by means of a filter press. 

In preparing a vat for dyeitig, the hydrosulphite solution, in 
a proportion of 1 gallon to 500 gallons of water, is added in 
the first place, and then, after standing at least an hour, the 
required amount of prepared indigo solution according to the 
depth of shade to be dyed. 

It is best to prepare the hydrosulphite as required, because 
it dacomposes when stored for more than a few days. The 
addition of about 1 per cent, of strong caustic soda lye to the 
hydrosulphite solution will make it somewhat more stable. 

Hydrosulphites have been,introduced which are more stable 
than the ordinary solution, and which are, therefore, more 
convenient to use. 

Gf these may be mentioned Hydrusul 2 ihitc 0 Hoeehst, 

B.D. 0 
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Hydrosuljiliitc MLB panic and Iftidrosulphiic MLB powder. 
The paste is 4 times, and the powder (piality 6 to 7 times, as 
strong as the 0 lirand. The BadisclK; Company recommend 
the use of their Ihjdrosidplute cone. B.A.S.F. powder. 

The Hi/itrosuIphitc-Soda Vlit. 

In ordei to prepare a vat of 200 gallons, add 2 ozs. hydro- 
sulphite cone. B.A.S.F. powder or 2 Ihs. of hydrosulphite 
OHoechst; stir well, allow to stand for a few hours, when the 
vat should be ready for dyeing. The vat exhausts very slowly 
if an excess of either hydrosuljdiite or caustic soda is present. 
In pieparing the stock vat, mix the indigo, after it has been 
finely ground with water, with the caustic soda lye; then 
heat to about 122° E., and add the hydrosuljdiite. If the 
solution has not become yellow after about 1 hour’s standing, 
add a small quantity of hydrosuljihite. 

The Bmdphile-Zim Soda Vat and the Bmdphife-Zine Lime Vat. 

The stock vat is prepared by slowly mixing the zinc dust 
into the bisuljihite, and allowing the mixture to stand for 
a short time. The indigo, linely ground with water, or the 
jiaste brands of the B.A.S.E. and of M.L.B., are mixed 
with the requisite amount of caustic soda or with the corre¬ 
sponding amount of slaked lime, and this paste is then mixed 
with the bisulphite. The wdiole is heated to about 120° E.; 
reduction should be complete after about 1 hour. 

The dye-vat is jirepared with about 1 gallon of bisulphite, 
67° Tw., mixed with 1 lb. of zinc dust per 100 gallons, and 
stirred up. After this the necessary quantity of the stock vat, 
prepared as above, is added. 

This tyjie of vat is more easily worked and is also cheajier 
than the ordinary hydrosulpldte vat. It is, how'ever, not 
entirely free from sediment. 

Beautiful bright shades are jiroduced by dyeing in the bi¬ 
sulphite-zinc lime vat. Being free from caustic soda, it can 
be used in dyeing yarn. 

Dyeing in the hydrosulphite vi't is considerably simplified 
if reduced indigo, Indiyo MLB Vat II. (Meister, Lucius and 
Briining), is used in ])lace of indigo j)owder or paste. The 
recipe No. 9 in the table is for a vat of about 800 gallons 
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capacity. In addition to the quantities given, the vat is 
shar])ened l)y adding 1 gallon of Hydrosnlphitc 0. The vat 
should 1)0 stirred for a few minutes, and it ought to show a 
yellowish-olive shade in transparent light. 

A special vat recommended by the Hoechster Farbwerke is 
the lloechstrr lli/drimilphile-Soda Vat. The vat contains only 
a small ([uantity of caustic soda, but in addition to this, 
soda ash is used. It is stated that by using this vat, heavier 
dyeings are obtained than with the other types of vats, that 
less trouble is experienced in wringing or hydroextracting 
and that the shades produced “rub” less. 

The vat may bo used for piece dyeing, but is particularly 
suited for the dyeing of loose cotton, yarn and cops, etc. 

Loose cotton is entered into the vat without previous wotting 
out. It is worked for about 20 minutes, pressed out, and 
allowed to oxidise. If necessary, the cotton can be dyed to 
pattern by one or more immersions of shorter duration. The 
material is finally rinsed, liydroextracted, and dried. To a vat 
of 500 gallons add ^ gallon Ilydrosulphite 0 Iloechst, I gallon 
Turkey-red oil (50 per cent.), and the following stock vat: 50 lbs. 
ImUfjo ML]! 20 per cent. Vat 11, 20 lbs. soda ash, 3 gallons 
Hydrosulphite 0 Hoechst. 

A vat of 500 gallons capacity for dyeing cotton i/arn should 
be prepared with ^ gallon Hydrosulphito 0 Iloechst. The 
following stock vat is then added : 25 lbs. Indiao MLB 
Vat 11 20 per cent, J gallon caustic soda lye, 76° Tw., 10 lbs. 
soda ash, IJ gallons Hydrosulphite 0. Hoechst. 

When dyeing cops or cheeses in apparatus, the vat-liquor 
should contain 10 lbs. of Indu/o MLB Vat 11 20 per cent, 
per 100 gallons. If the liquor shows a higher specific gravity 
than 7° to 9° Tw., a smaller quantity of soda should be added. 

Stock vat: 25 lbs. Indk/o MLB ]'at 11 20 per cent, 2 pints, 
caustic soda lye, 76“ Tw., 9 lbs. soda ash, 1 pint Ilydrosglphite 
0 Hoechst. 

Indigo Solution, B.A.S.F., 20 per cent, is used in a similar 
manner to Indigo MLEf 20 per cent Vat 

The HydroetdpUite Ammonia Vat 

The Badische Anilin und Soda Fabrik specially recommend 
this type of vat for dyeing cotton yarn in the hank. It has 
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no injurious action on the hands of the workmen; it forms no 
sediment, and the yarn does not require souring after dyeing. 
The yarn may he dye(J in ordinary dye-hecks. 

I'rejxiration of the I'lil for 100 Ihg. of Cotton Yarn, to he 
dyed a deep luediym hlno in 2 dips; Dye-liquor 180 to 220 
gallons. The cold dye-liquor is previously “ sprung ” with 
4 ozs. Hydrosulphite, cone. B.A.S.F. powder, I pint caustic soda, 
42'’ Tw., with the addition of 1 gallon Turkey-red oil F, and 
0 Ihs. common salt. 

One of the following stock vats is prepared and added : — 

(a) 24 Ihs. Indiiio solution B.A.S.F. 20 per cent., 7 gallons 
boiling water, 2 pints caustic soda, 42” Tw., 2 Ihs. 10 ozs. li^-dro- 
sulphite cone. B.A.S.F. powiler, 2 pints ammonia, sp. gr. O'OSC 
(ahout 17 per cent.). 

(h) 5} Ihs. TiuUjio pure B.A.S.l^. poirder L, 9 gallons hoiling 
water, lA gallons caustic soda, 42” Tw'., 6,j ozs. Hy<lrosidphite 
cone. B.A.S.F. powder, 2 pints ammonia s]). gr. 0‘936 (ahout 
17 per cent). 

The mixtures arc allowed to stand for ahout | hour. Dyeing 
may ho commenced as soon as the stock vat has heen stirred 
into the dye-vat. The hoiled yarn is entered, turned several 
times under the surface of tho liquor (on hent rods), worked 
for 20 to 30 minutes, and then takeiroiit. Bach hank is wrung 
separately, allowed to oxidise, and is finally rinsed, hut not soured. 

The vat should he of a yellow or greenish-yellow colour. If 
the colour is dark green or blue, it should he “ sjjrung ” with 
I Ih. of hydrosulphite and J lb. of caustic soda, 42" Tw., per 200 
gallons. The liquor should always smell slightly of ammonia. 
An addition of 1 to 2 2 >ints of ammonia per day will he found 
sufficient if the vat is w'orked regularly. When strengthening 
the vat, J Ih. of common salt should he added along with each 
gallon of stock vat. If the dye-liquor reaches a specific gravity 
of 9° JTw., no more salt should he added. The common salt added 
to the vat makes the itidigo go more quickly on to the fibres; 
thus only half the number of dips which have to he given when 
dyeing in other vats are required. Lasge quantities of yarn can 
be dyed at time. 'J’he vak is also suitable for dyeing loose 
cotton. The hydrosulphite-ammonia vat gives duller blues when 
dyed in light shades, and less “ coi)pery ” blues in heavy' shades, 
than the other vats. 
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The Fermentation Vat. 

The fermentatinn vat finds only limited employment in the 
dyeing of cotton goods. It is more difliciilt to manage than the 
other types of vats, but the shades obtained are veiy level. In 
some European countries and in the East tlie fermentation vat 
is still extensively used. 

The author has had experience with this type of vat in Sweden, 

■ where it is employed both for dyeing blues and also for topping 
blues dyed in the ordinary copperas vat. In the latter instance 
the vat is set with a very small amount of indigo. 

Shades which have been first dyed in the copperas vat and 
topp(al in the fermentation vat are somewhat duller, but they ar(>. 
very level; they are faster to w'ashing and rub less than those 
dyed in the copperas vat alone. 

The fermentation vat also imparts to cotton thejieculiar “indigo 
smell ” on which the buyer in some of these countries insists. 

A number of substances which contain sugar and starch, and 
which readily ferment in alkaline solution, such as flour, bran, 
syrup, raisins, dates, etc., are used in setting the vat. The vat is 
usually made of copper, in the shape of a cone; width, r4 to 1'5 
metres ; depth, 1‘8 to TO metres. 

The dyeing is generally conducted at 120” to 140” F., but in 
some cases the vats are not heated. 

For the jjurpose of comparison nine different methods of setting 
the vat are given in the table. 

Method (1). - The vat is filled with water, which is heated to 
about 140° F. The woad is crushed and thrown into the vat. 
Allow to stand for about 1| hours, then add the madder, the bran 
and the lime, and finally the finely-ground indigo and the potas¬ 
sium carbonate. The vat is now well stirred and allowed to rest 
for 24 to 36 hours. 

Method (5).—The vat is sel with indigo, bran, soda and 
madder. After fermentation has commenced, slaked lime is 
added. The dyeing is conducted at 120° F. 

Method (7).—The working of the fermentation vat may be con¬ 
siderably simplified if reduced indigo, i.e. Indigo MLB Vat II, 20 
2 icrceiit. (Meister, Lucius and Briining) is used in place of ordinary 
indigo. Such a vat requires much smaller quantities of reducing 
agents, and considerably less sediment is formed. It is, therefore, 
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possible to dye a mnch larger quantity of cotton in a shorter 
time, in this type of vat. The vat is prepared in the following 
manner :—Heat the wsVer in the vat to 122“ F., add the bran, the 
flour and the soda. Fermentation will have commenced in about 
8 to 10 hours. No^- add the reduced indigo, sharpen with lime or 
soda, allow to rest for 1 to IJ hours, and begin with the dyeing. 

Indigo may be added twice per day. About half the quantities 
of reducing agents recjuired to dissolve the indigo which has been 
oxidised during dyeing in an ordinary vat, is required in this typo 
of vat. 

The working of the fermentation vat may be still further 
simplified if liidigi) MLlljJV is used in place of indigo. It 
may be added to any vat during fermentation, and dyeing may 
be commenced after 1 to 2 hours, or ,as soon as the vat has 
settled. 

Indijio MLIi/W is best made into a pa.sto with old vat 
liquor or with water. The paste is added to the vat, stirred and 
sharpened with 10 per cent, (of the weight of indigo used) of 
lime; 200 to 300 gnus, of treacle are added in the evening to 
the vat. When setting a new vat, some of the sediment from an 
old vat, and treacle, bran, bread, lime, etc., are first added to the 
water. As soon as the vat begins to ferment the indigo is added, 
and the liquor sharpened with the neccssaiy quantity of lime. 

The following special indigo derivatives have been introduced 
by the Hoechster Farbwerke: IndUjo MLlijli, MLBjliK, 
MLBjT. Clearer, brighter and redder shades of blue are 
obtained with MLB/lt and MLB/Rll as compared with 
Indii/o MLB. The three brands are less suited for dyeing in 
the copperas vat than in the hydrosulphite and zinc-lime vat. 
They may, however, be used in the fermentation vat. 

MLB/T gives greener shades than MLB, and it is particu¬ 
larly suited for dyeing vegetablji fibres. The shades are faster 
to chlorine and to washing than similar shades obtained by 
dyeing with ordinary indigo. 

The method of application is the same as that given for 
Indigo MLB. 

The Badjsche Anilin und §oda Fabrik have introduced various 
brands of Indigo which differ from Imdvjo pure. 

Indigo <i gives greener shades which are particularly fast to 
chlorine. Indigo liBN is specially recommended for bright 
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The Fermentation Vat. 



reddiHli-blue shades, which are purer and faster to wasliing, light, 
etc., tlian ordinary indigo. 

The Indiejo S brands (with the exception of Indipo SB paste) 
are particularly useful for dyeing in the fermentation vat. 

The fastness of indigo may he improved by an after-treat¬ 
ment with a solution of copper suljrhate and acetic acid, and it 
has already been stated that glue may be used for the same 
purpose. 

Mercerised cotton shows a greater affinity for indigo than 
ordinary cotton. In order to save indigo, G. Tagliani has suggested 
the printing of thickened caustic soda lye of 62° to 64° Tw.,on one 
side of the cloth. The mercerised side dyes a much darker shade 
in the indigo vat than the other side. A similar effect can be 
produced by stretching two pieces back to back on the dipping 
frame and by dyeing them in the dipping vat. , 

A number of the direct dyeing cotton dyestuffs and of the 
sulphur dyestuffs may be employed as a bottom for indigo. 

Indigo blue dyed cotton is also sometimes topped^ especially 
with the basic cotton dyestuffs. For this purpose the goods, after 
having been dyed in the vat, are mordanted with tannin, which 
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is fixed with an antimony salt. They are finally dyed with the 
basic dyestuff in the ordinary manner. 

Very reddish shadesj which, however, are not fast to washing, 
may be obtained by steaming, after dyeing with indigo. 

In order to produce dull shades of blue, the Iloeehster b’arb- 
werke recommend passing the goods, before dyeing in the vat, 
through a solution containing 1 to lbs. of starch per 100 
gallons of water. 

Very heavy indigo blue shades are obtained by dyeing the 
cotton first with a very weak Aniline black. The following is a 
method which has been largely used in practice ;— 

For 100 Ihs. of Cotton Yarn. The boiled yarn is worked for 
1 hour at 100" F., in a bath containing 0 lbs. ozs. aniline salt, 
3 lbs. SJozs. sodium bichromate, and 7 lbs. hydrochloric acid. 

The yarn is well wrung and treated in a fresh bath for J hour, 
at 100" F., with 1 lb. 4 ozs. soda ash. Then rinse twice, wring 
well, or hydroextract. The yarn is now ready for dyeing in the 
indigo vat. Very heavy “ coppery ” blues are obtained by this 
method with a comparatively small amount of indigo. 

In place of Aniline black, a light shade of manganese bronze 
may also be used as a bottom for indigo. 

Iiidophenol (FII), can be reduced like indigo and dyed from a 
vat. The Author has had experience with copperas vats iu which 
ten parts of indigo were used along with one part of Indophenol. 
It was found that the shades, when leaving the vat, were superior 
to those obtained with indigo alone, but the loss in depth and 
richness during the subsequent process of souring was much 
greater. 

Further, the indigo-indophenol vats could not be as readily 
exhausted as pure indigo vats. 

The Indanthhignb Dyestuffs. 

Tile Indanthrene Dyestuffs of the Badische Anilin und Soda 
Fabrik are dyed on cotton yarn in the following manner. 
The yarn is boiled out with soda ash, with or without the 
addition of Turkey-red oil.. For dyeing lOOlbs. of yarn fill 
the dye-vessel with about 225 gallons of water, then add 
gallons of caustic soda lye 58° Tw., heat to 140° F (when 
dyeing Indanthrene Blue. GC, GCD, EC, heat to 122° F.), skim 
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off any precipitate wliich may have formed, add the necessary 
(piantity of liy(]roHiili)hite (either in powder form or previously 
dissolved in about ten times its weight of cold water) and finally 
add through a sieve the dyestuff which has been made into a thin 
paste with 5 to 10 times its weight of hot water. Allow the vat to 
rest until the dyestuffhas lieeii completely dissolved. Pale shades 
should he dyed at 104" F. In order to obtain level shades it is 
advisable to use bent sticks similar to those used in dyeing the 
sulphur dyestuffs, but in place of the iron gas piping usually 
employed, sockets of iron into which an ordinary wooden dye 
stick is fitted are recommended. The thoroughly wetted out yarn 
is entered into the vat, quickly turned 4 times, the dyo-bath is 
then heated during 15 minutes to 140" F. or 122" F. respectively. 
During this time the yarn should be turned constantly. Finish 
by working for 15 minutes at this temperature. 

Dark shades are dyed by entering the yarn into the hot 
vat (140" or 122” F.) and turning for to 1 hour as usual. The 
yarn is then lifted out, allowed to drain, rinsed in a bath contain¬ 
ing 2 ozs. of hydrosulpbite cone. B.A.S.F. powder, per 100 gallons, 
rinsed twice, given !i or 4 turns in a bath containing 1 to 
pints of sulphuric acid per 100 gallons of water, rinsed and finally 
soaped warm or at the boil. 

When preparing a fresh vat, 2 gallons of caustic soda lye, 
58° Tw., should be added per 100 gallons of liquor, and the 
amount of hydrosulphite should be Jth of that of the dyestuff 
used. In no case must it be loss than 1 lb. nor more than 4 lbs., 
per 100 gallons of liquor. 

A hydrosulphite solution which will keep for some time may 
be prepared by slowly adding 10 lbs. of hydrosulphite cone. 
B.A.S.F. powder into 7^ gallons of cold water. As soon as dis¬ 
solved add 3^ pints caustic soda lye 58° Tw. 

From I to 50 per cent, of the ordinary paste colours, calcu¬ 
lated on the weight of cotton to* be dyed, is used, whilst when 
employing the powder brands from 10 to 12J per cent, will 
be sufficient for heavy shades. 

The dye-bath is usually not exhausted when dyeing heavy 
shades. It may be used repeatedly, but jt to ^ of the caustic 
soda originally used should be added first, and afterwards the 
necessary quantity of hydrosulphite and dyestuff. 

Dissolving of the powder brands :—Stir up 1 part of dyestuff 
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witE § parts of caustic soda lye 53" Tw., and with the necessary 
quantity of liydrosulphite. Allow to stand for 15 minutes, dilute 
with 20 times the amount of water at 140’ F. (or 120" F.). The 
remainder of the causlio soda and of the liydrosulphite is added 
to the dye-bath, and the stock vat is ultimately introduced throu^di 
a sieve. * 

Shades dyed with some of the Indanthreiie djestulTs are 
brightened by soaping at 140" F., with 3 to 5 lbs. of soap per 
100 gallons of water. 

The fastness to chlorine of Itidimlhrcnc llliir IIS is con¬ 
siderably improved by steaming the yarn after soaping, and 
before rinsing, for 2 to 3 hours at a pressure of 1.5 lbs. 

Cotton piecegoods may bo dyed in an undcr-iraier jlimer, see 
Fig. 03. For dyeing 05 lbs. of clotb, 90 gallons of water 
and I'l to 2iJ gallons of caustic soda lye 53" Tw., are required. 
The goods are dyed for 1 to IJ hours at 122° to 140" F., with the 
addition of the necessary amount of hydrosulphite. After dyeing 
rinse in a bath containing 2^ ozs. of liydrosulphite powder per 
100 gallons of liquor, wash free from soda, sour with 1 to 2 pints 
of sulphuric acid, per 100 gallons of water, rinse, and soap at the 
boil. 

The fastness of shades dyed with InilaiUhrcin' Yellow can 
be considerably improved by soaping at the boil for J hour or 
by steaming. 

In order to oxidise the dyestuff more rapidly after dyeing, 
5 to ft ozs.of potassium bichromate should be added per 100 gallons 
of souring liquor. This aids in producing more level shades, 
and it also increases the fastness of the shades to soap. 

Piecegoods may also be dyed by padding with the paste 
colours. The powder brands cannot be used for this purpose. 
The pieces are dried or batched after padding. 

Preparation of the padding liquor:—1 to 20 lbs. of the 
dyestuff paste are carefully mixed with 12J to 15 lbs. of gum¬ 
thickening (1:1) and made up with water to 10 gallons. 
Filter through a cotton cloth, pad and develop for | to hour 
in an ordinary jigger, nearly filled with water, containing 2J 
gallons caustic soda lye 68" Tw., and 1| to 1| lbs. liydrosulphite 
powder per 100 gallons of water. The goods are finally given two 
ends in water containing 8 ozs. hydrosulphite powder per 
100 gallons, rinsed, soured with 1 to 2 pints of sulphuric acid. 
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leS" Tw., per 100 gallons, thoroughly rinsed and soaped at the 
boil. 

The Indanthrene dyestuffs may also be dyed in the (lijyp'mfi 
vat. Eor this purpose the goods are well boiled, dried, 
stretched on the dipping frame and immersed into the well stirred 
vat at ICO" to 180" E. for 10 to 20 minutes. ^I'he frame i.s then 
raised and placed into water without delay. After the goods 
have been slightly rinsed, they are removed from the frame and 
soured with J gallon sulphuric acid per 100 gallons of water, 
rinsed and soaped at the boil. Deep shades may be produced by 
giving several dips. 

The, stock vat is prepared in the following mannerMix 
10 lbs. hidantlirnic Blue BS paste with 2 gallons caustic soda lye 
58° Tw., and then add, whilst stirring well, solutions of 5 lbs. 
10 ozs. copperas in 1| gallons water, and 1 j lbs. tin crystals in 
2 pints of water. Stir up well and allow to stand for | hour. Heat 
the dye-bath to 160° to 180" E., add the caustic soda lye and the 
required quantity of stock vat. T’he following quantities are used. 


Indanthrene Blue ES, per 
10 gallons . 

Water .... 
Caustic soda 53" Tw. 

Stock vat ... 


I lb. 

92| gallons 
5 gallons 
2^ gallons 


1 lb. 

91 gallons 

4 gallons 

5 gallons 


1| lbs. 

891 gallons 
3 gallons 
7 1 gallons 


Some of the Indanthrene dyestuffs and Anthrajlavonc <} paste, 
may be dyed with the addition of caustic soda, hydrosulphite, 
and Glauber’s salt. 

The goods are dyed for J to 1 hour at 104° to 122" F., rinsed 
in a bath containing IJ to 2 ozs. Hydrosulphito cone. B.A.S.F. 
powder per 100 gallons of water, soured with 1 pint sulphuric 
acid per 100 gallons water, rinsed and soaped at the boil. 

For 100 lbs. of cotton yarn;—830 gallons water, 13 pints caustic 
soda lye, 53° Tw., 20 to 50 Ib^. Glauber’s salt, 8| to 7J lbs. 
Hydrosulphite powder. Then make 5 to 30 lbs. of the dyestuff 
into a paste with about 10 times its weight of hot or cold water, 
and add it through a fine sieve to the vat. 


The Aloole Dyestuffs. 

Algole Blue CF paste, paste, Algole Green B pmte, Leueole 
■Dhrjc Green B paste of the Bayer Company, are dyed at 100° to 
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140° F., with tho addition of hydrosulphite and caustic soda, the 
quantities of which are calculated l)oth on the volume of liquor 
and the quantity of dyestuff used. 

Per 100 gallons of liquor: - 


1 to 1(1 jK’i’ cent, 
hliatk's. 


Caustic soda 58° Tw. . 1| gallons 
Hydrosulphite 27° Tw. 2 gallons 


11 to 20 per cent, shades 
and lieavier. 

2 gallons 
3—4 gallons 


Heat the dye-liquor to 100° to 120° F., add the caustic soda 
and then the hydrosulphite solution. After this, the dyestuff 
which has been stirred up with a little water is added through 
a sieve. The liquor is then well stirred until the dyestuff has 
been completely dissolved. 

The thoroughly wetted out yarn is entered and worked for 10 
minutes at 120° F. The temperature of the dye-bath is raised to 
140° F., in about 10 to 15 minutes and the yarn is worked at 
this temperature for | to 4 hour. 

Alyolc Blue 3G paste should he dyed at a temperature of 100° 
to 120° F. 

After dyeing, the yarn is squeezed and immediately rinsed in a 
bath containing 1 | to 3} gilis of hydrosulphite solution, 27° Tw. 

The yarn has finally to be soured, thoroughly rinsed and 
soaped either warm or at the boil. 

In order to obtain clear shades the souring bath should be 
prepared in the following manner:—For AUjole Blue 3G pa«tc 
use 1 gallon, for all the other Ali/ole and Lcticole Dyntiijfs, 
»1J gills of sulphuric acid 159° Tw. per 100 gallons of water. 

Alyok Blue CF paste, Leucole Dark Green B paste and Leueule 
Brown B paste may also be dyed with the addition of caustic' 
soda, and dextrine or glucose. 

For the dyeing of Alkaline Jnclu/opaste or powder, the follow¬ 
ing method is recommended: In order to dissolve the dyestuff, mix 
2 lbs. Alizarine Indiyo powder, or 10 lbs. Alizarine Indiyo paste, 
into a paste with 2§ to 4 pints glue solution (1:5), until the dye¬ 
stuff is thoroughly wetted out. Whilst stirring well add 3i pints 
caustic soda lye 52° Tw., and 5 gallons of water at 120° to 140° F., 
and finally sprinkle in little by little ,8 lbs. Hydrosulphite B.A.S.F. 
cone, powder. After about 20 minutes stirring the dyestuff will 
be dissolved and the dye-bath should then be of a yellowish colour. 
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The (lye-vat is prepared in the following manner :—Add 4 ozs. 
Hydrosulphite cone. B.A.S.F. powder and /f, pint caustic soda lye 
52° Tw., to 200 gallons of water at l(i0° F. After this the 
dyestuff solution is added, and if a slight residue is left stir up 
with glue solution and rinse out with dye-li(jU4>r. 

Enter the material at l(i0° F., and work, immersed in the 
licjuor, withbut steam, for 'I to 1 hour. After dyeing wring or 
Bcjueeze, in the case of yarn shake well on the wringing post, expose 
to the air for J hour, rinse and soap in a strong soap bath at the 
boil. 

The other Algole dyestuffs are applied in the following 
manner. 

Dissolniifi Ilf the Dyimtaff. —Mix the dyestuff with warm water, 
add the (juantities of caustic soda and hydrosulphite required for 
the preparation of the vat, stir and allow to stand for a short 
time until the solution becomes clear. Ahjole Gbr?/should be 
stirred up with cold water. 

Two or more dyestuffs, if used in combination, should be 
dissolved together. 

Pi-eparatiou of ike I'af. —It may be advisable, for light shades 
especially, to add per 100 gallons of liquor J gill toy[ygill caustic 
soda 52“ Tw., and 2 ozs. Hydrosulpliite cone, powder. 

The Glauber’s salt should be previously dissolved in the 
liquor and the dyestuff solution should be added through 
a sieve. The quantities of dyestuff (per cent.), and of caustic 
soda, hydrosulpliite and Glauber’s salt required to prepare 100 
gallons of dye-liquor are given in the table on p. 303. 

The proportion of dye-liquor to cotton should be 20:1. Yarn 
is dyed for | to 1 hour at the usual temperature, either on straight 
or bent sticks. After dyeing wring, expose to the air for I to 
J hour, rinse, sour with 1^ to SJ gills sulphuric acid 108° Tw., 
per 100 gallons of liquor, rinse and soap. 

The clearest shades with Ahjole Scarlet G and Ah/ole IHnk Ji 
are produced if the yarn, after having been levelled on the post, 
is immediately rinsed and the soda neutralised with acid, rinsed 
and ultimately soaped at 120° F. All the other Algole dyestuffs 
are soaped at the boil. Aljole liefk li extra should .be soaped 
very strongly in order to obtain a clear shade. 

Brome buligo FB paste .—Dissolving of the dyestuff:—Stir up 
1 lb. of dyestuff paste with 1 gallon hut water. To this add 10 ozs. 
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Dyo.sluH' iKistn. 
r<‘i cent. 

CiHistic Hoda 
r >-' T'w. 
(jillldllS 

j Hytlrosulpliitr 

1 cone. powd(‘i. 

! id>s. 

(ilnulit'r’s salt. 

! l.Us. 

i 


1 ^ 

0-2 

3 

j 20 

AI.noli’ Yellow :i G, R 

1 r, 

1 0 2 

3 

! 10 


■' (lil 

U28 

d-O 

()0 


1 

<» \ 

3 

20 

Algolc Omnm: R 

. ! i; 

0-1 

d 

, 40 


(12 

0 .■) 

4 

GO 

AI^mIc Red j (i :ui<l Alt^ol 


(1-40 

(lAiS 

d 

d-G 

do 

GO 


• (20 

0 7 

J 

' 120 


1 U'f' 

0-2 

d 

1 do 

Algolc I’liik It . 

• 2 

0 2:> 

d 

GO 


[ ■'< 

0 :v,\ 

d-o 

120 


( 2 ' 

0 Tm 

3 

LH) 

Algole Red R. . 


O-dH 

d-C 

40 


(12 

(n;!) 

4*8 

(;o 


I 

0 25 

d 

20 

Altjole Red R . 

. 1 1 

0-2S 

d 

10 


(lo 

0-4 

[ 

80 


( 

0 do 

d 

dO 

Alj;ole RonlciUix d B 


(‘•48 

d(; 

80 


(2‘> 

0-(il 

4-8 

120 



0 2.5 

d 

10 

Ali'ole Grey B . 

. Jio 

0 dS 

d'l; 

GO 


(20 

0 5'.) 

4-8 

loo 

ciiustie soda lye 52° 

Tw., and then ozs. 

hydrosulphite, 27” Tw. 


Stir slowly until the solution is a clear golden yellow. 

The dye-vat;—in order to keep the dye-vat in a good cun'dition, 
especially when dyeing light shades, the addition of gills of 
hydrosulphite and gills of caustic soda 52“ Tw., may be 
found necessary. During dyeing the li(juor in the vat must 
always be of a clear golden-yellowish shade. If the shade 
flattens, hydrosulphitc and a small quantity of caustic soda 
should be added. 

Cotton yarn should he dyed at 120“ to 140” F., on bent sticks, 
for I to 1 hour. When dyeing light shades enter the yarn at a 
lower temperature and raise graSually to 120” to 140” F. Irume- 
diatefy after dyeing squeeze, level and allow to oxidise by expo¬ 
sure to air. 

According to another method the yarn is only slightly 
rinsed after dyeing, then exposed to the air for | hour, soured 
in a hot bath containing gills of sulphuric acid per 100 
gallons of liquor, subsequently thoroughly rinsed and soaped 
near the boil. 
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The Thio Indioo Dyestopfs. 

The Thio IikHjio jjiirntiiffii of Kalle & Co., are dyed according 
to the methods used for dyeing indigo. For the purpose of 
transforming these dyestuffs into their leuco-derivatives the 
hydrosulphito vat is best suited. A stock* vat is prepared by 
mixing the dyestuff with water, caustic soda lye, hydrosulphite, 
and, if necessary, some Moioqioh'-hrilliavt-oil or Piiro-pol. Some 
of the dyestuffs are reduced at ordinary temperature, whilst others 
require heating to about 70"'C. 

The stock dye-vat is prepared in the following manner:— 
Mix ,50 kilos. Thio Iiidoio Red B pacto with 200 litres water. 
Then add 250 litres hydrosulphite, 25“ Tw., heat to 95" to 104° F., 
and after .stirring for | hour add 10 litres caustic soda lye 
76'G" Tw., or 15 kilos, soda ash, dissolved in 100 litres 
water. 8tir until the dyestuff is completely reduced, when the 
solution will be of a yellow colour, and make up with water to 
1,000 litres. 

A dye-vat of 1,000 litres is prepared in the following manner :— 
To 800 litres of water of (>8° to 75“ F., add i) to 5 litres hydro- 
sul])hite, 25“ Tw., stir and add 200 litres of the stock vat. Stir 
gently, allow to stand for about J hour, when the vat should be 
in condition for dyeing. During continuous dyeing, the neces¬ 
sary quantity of stock vat and hydrosulphite must he added 
from time to time. 

Pirparulion of the Il/idroHidphife. —Dilute 100 litres, or 135 
kilos., of bisulphite 7r4'’ Tw., with 60 litres water; slowly stir 
into this 13'5 kilos, zinc dust which has been previously made 
into a paste with 15 litres water. The temi)eraturc should be 
kept below 8(i" F. Allow to stand for 2 hours. Mix into the 
clear solution 50 litres milk of lime, 20 2)er cent., allow to stand 
for 6 to 12 hours and decant the clear liquor, which should be 
25" to 20" Tw. ' 

Thio Indigo Red B may also be dyed in the copperas vaV 

Preparation of tlw Stock Vat. —Stir 50 kilos, dyestuff with 200 
litres water, add 50 kilos, copperas dissolved in 200 litres water 
and 300 kilos, milk of lime, 20 per cent., and 200 litres water, 
make up to 1,000 litres. Stir until solution is complete. A dye- 
vat of 1,000 litres is prepared by mixing 200 litres of the atirred- 
up stock vat with 800 litres of water, 68° to 75'2° P. 
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Thio Indigo Red may also be used according to the methods 
emjiloyed for dyeing the sulphur dyestuffs. 

Useful shades may J)c obtained by using Thio Indigo Red B 
together with indigo. Stock vats are prepared by mixing .60 kilos. 
'J'kiii Iiiiliiiii lied 71 01’ .60 kilos. IndUjo jmute 20 per cent., with 
100 litres water. To this are added 12'6 litres caustic soda lye 
40° Bb., and gradually 10 kilos, hydrosulphite powder. The 
whole is heated to 50° to (10° C., until solution has taken place 
and made up with water to 1,000 litres. 

A dye-vat of 1,000 litres is prepared in the following 
manner :—960 litres water, 20" to 25° C., 20 kilos, common salt, 
100 to 150 grins, bydrosulphito powder, 50 to 75 c.c. caustic 
soda lye 40°B6. Stir and add after J to 1 hour 20 litres of the 
stock vats in the proportion required. 

Thio Inditio Scarlet R in paste is dyed according to the method 
given for Thio Indigo Red. 

The following directions are given for dyeing 'Thio Indifio 
Scarlet 2(7 paste and Thio huliiio Red B paste on cotton yarn :— 
10 lbs. of the dyestuff are mixed with 2 jiints of caustic soda 
lye 76'6° Tw., and 28 pints of cold water; 2 lbs. hydrosulphite 
powder are gradually added. During the first hour the liquor 
is stirred several times, then allowed to stand for 4 to 5 hours or 
overnight, and made up with water to 1,000 litres. The reduction 
is completed more quickly if the liquor is heated to 122° P. 

Preparaiion of a dije-rat of 100 (jallm.'i. —Add If to 2J ozs. 
hydrosulphite and jt to J gill caustic soda lye 7()'6° Tw., to about 
90 gallons of cold water. Stir up, and after J to 1 hour add the 
necessary quantity of stock vat which has previously been well 
stirred up. Stir gently but thoroughly, allow to stand for a short 
time, and commence the dyeing operation. The dyestuff exhausts 
more rapidly it an addition of 20 to 40 lbs. of common salt, or 
Glauber's salt is made to 100 gallons of dye-liquor. After dyeing 
squeeze or wring and expose to the air, finally rinse and soap 
at the boil. 

When small quantities of yarn have to be dyed, the prepara¬ 
tion of a stock vat can be dispensed with, and the dyestuff may 
be reduced jn the dye-vat itsglf. If weak vats are used which 
contain less than 5 lbs. of dyestuff per 100 gallons, the quantity 
of hydrosulphite and of caustic soda lye added should not be 
less than that used for a vat containing 5 lbs. of dyestuff per 
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100 gallons. Heat the water in the vat to 122° F., then 
add the necessary quantities of caustic soda lye and of hydro- 
sulphite, stir gently and add the dyestuff which has been 
previously well mixed with water. Stir up and allow to stand 
until reduction is eom]>leto. The vat must he clear and of a 
deep violet colour. However small the qiianiity of dyestuff'used, 
100 gallons of the dye liquor must contain not less than 
4^ gills caustic soda lye and 1 lb. hydrosulphite. 

Dyestuffs in pow<ler form may las used in jjlace of the pastes. 
The powder should he moistened with alcohol or with Turkey-red 
oil, and then carefully made into a paste with 6 times its weight 
of wfhtcr. 

The Ciba and Cibanone Dyesiufek. 

The Society of Chemical Industry (Basle) gives the following 
instructions as regards the application of the Ciha and Cihunonc 
Idyestuff'n. 

The Ciba Dyestufs belong to the Imliyo and Tkio-Ivdiyo, 
the Cihannne Dyestuffs to the AiUhraquimme series. The two 
classes of dyestuff's may he used in combination, but the stock 
vats should be prepared separately. Special care must be exercised 
in order to obtain level dyeings, because the affinity of the 
different dyestuffs for the cotton fibre is not tbe same. For 
the purpose of dissolving the Ciba dyestuffs, 1 lb. of the dyestuff 
is made into a paste with If lbs. of caustic soda lye ()()° Tw., 
and a small quantity of hot water. IJ lbs. of caustic soda lye 
66° Tw. is mixed with IJ gallons of cold water, and to this is 
slowly added, with constant stirring, lbs. hydrosulphite 
powder (80 to 85 per cent.). This solution is added to the 
dyestuff paste along with about 4 gallons of hot water, per 
pound of dyestuff, and the temperature is then slowly raised to 
boiling point. Ciba lied 0 should be reduced at 140° to 160° F., 
Ciha Scarlet G at 100° to 120°*F. They should then be boiled. 
The addition of J lb. of alkaline Turkey-red oil or Mohopole 
soap per 100 gallons of liquor is recommended in order to 
obtain better penetration. The material should be well 
squeezed or wrung after dyeing, and allowed to oxidise in the 
air for 15 to 30 minutes, rinsed thoroughly and .developed by 
soaping at the boil for J hour with 2 to 4 lbs. of soap, and 
1, to 2 lbs. of soda ash per 100 gallons of liquor. 
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Ciha lii’d and Ciha Scarlet may be developed in a cold solution 
of bleaching powder of 0‘7 to 1'4'’ Tw. The material is then 
rinsed and passed tbropgh a weak solution of sodium bisulphite. 
Cops, cheeses, etc., whi(di liav.i hecui dyed in special apj)aratuB 
should he treated for J hour at 17.')'’F. in a hath containing J to 
8 per cent, of hichrome and J to ‘2 i)er cent, of acetic acid (calcu¬ 
lated on the weight of material) and afterwards thoroifghly rinsed. 

Ail(liilon-i irhicit hare tn he made hi the dye-huth fur dyeing 
heavy rhmler irith the Ciha Dyertiijfe. 


(For 1 Part of Dyestuff.) 



liyilfij- 

powilnr. 

Caustic 



Ciiwi Dypptiiir. 

soda Ivc, 
CC'-' Tw. 

Pi'i KK) Kal]nn.8 ill lK|Uor. 

1 Ti'iriifHrjituro,'’P. 

1 

Blue 2 B, Grt-cn (i, 
Violcl. B, Jl 

1 

i \ 

2 ; 

.J lb. alkiilinc Turkey- 
red oil or Monofioie 
soap 

140 

Bonkanx B, Helio¬ 
trope B 

2 


ib. alk.ilnie Turkey- 
re<l oil or Monopolo 
soap. 

10<t-120 

Keel (i 

1 

2 

] lb. alkaline Turkey- 
red oil or Monopole 
soap, and H) lbs. 
eaoli of gliicost' anti 
common .salt 

11)0 -120 

Scarlet G 

2 

2 

i lb. Turkey-red oil 
and 30 lbs. eoinnion 
salt 

100—120 


The stock vat for Ciha Bordeaux must he boiled, that for Ciha 
Red heated to 140° to ICO” F., and for Ciha Scarlet to 100° to 
120° F. 


The following method is recommended for dyeing 100 lbs. of 
cotton yarn with the CihanotiQ Dyestuffs in powder :—Dye- 
liquor^ 200 gallons. 2 lbs. of the powder are made into a 
paste with 22 lbs. of caustic soda lye, 66° Tw., and gallons of 
hot water, and then mixed with 2 lbs. sodium hydrosulphite 
powder (80 to 85 per cent.). The mixture is slowly heated to 
140° F., an^ allowed to stand for 15 to 80 minutes. (For dye¬ 
stuffs in paste form only one-tenth of the quantity of hydro¬ 
sulphite given above will be required.) Heat the dye-bath to 
140° F., add 22 lbs. caustic soda lye, 66° Tw., 2 lbs. hydrosulphitQ 
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and 20 lbs. common salt. The solution of the dyestuff is then 
slowly added through a sieve. The goods should be immersed 
in the dyo-vat at IW' E. for i!) minutes, wrung, exposed to 
the air for J hour, riiised and soaped. 

CilMiioiir Yellow and Orange may be developed with bleaching 
powder solution like Viha lied. ' 

The Heunoone Dyestuffs. 

The following instructions are given for dyeing the Ilclivdone 
7p/cs/«//s of Meister, Lucius and Bruning:—Hard water should 
be corrected by adding 3 to 5 ozs. of Solvay soda and 3 ozs. 
of hydrosulphite cone, powder, to every 100 gallons of 
water. Allow to settle and use the clear water. The stock 
vats are prepared by making the dyestuff (1 part) into a paste 
with warm or cold water (20 to r)0 parts), then adding caustic 
soda lye, 76° Tw. (2 to 10 parts), and Tnrlone oil N to 
2 parts). The hydrosulphite cone, powder (1 to 4 parts) is then 
added gradually, while stirring constantly. The vat is best 
prepared at a temperature of 100° to 140“ F., and it should 
be ready for use in from 15 to 30 minutes. 

In the following table the quantities (parts) required to reduce 
10 parts of the paste dyestuff are given:— 


llitliiKlone 

l>y*'Ktufl 

(l)astc'). 


I.- 

.iH 

eS 

0 

cc 

O' 

oy. 

•u — 

3^ 
s ® 

? a. 
o 

fc. 

-c c 
w' ® 

s 2 
"b o . 

s « 

tl'* 

ft-?''’ 

£_ 

^ o 

Yellow .1 (1, N . 

40 

7 



4 

60-100 

60-80 

Orange It. 

20 

n 

1 

— 

1 

140 

00-110 

Orange GUN . 

60-80 

5-6 


__ 

3 

ordinary 

ordinary 

Scarlet S . 

20 

as 

— 

* 

1-2 

120-140 

00-80 

Fast Scarlet K, 

30 

a? 

— 


H 

140 -160 

140 

ilecl IS, ;s B 

50 



2 

ai 

140 

140 

rink B . . . 

50 

S-11 


6-S 

4 

120-140 

110 

I'lnk AN, BN . 

120 

•'■'S 

— 

3 

2 

140-160 

105 120 

Brown (5 . 

40 

n 

— 


H 

120 

‘ no 

Bro\vn3(i,N . 

40 

7 


- 

i 

80 100 

60-80 

Brown RK, 5 R. 

.-.0 

n 

__ 

1 


104 

104-140 

Brown AN 

50 

H 

— 

— 

2 

140 

140 

Green G . 

50 

4 

— 

— 

2 

133-140 

120-140 

Blue 3 G, N . 

50 

25 

—» 



12(> 

- 

Violet B, K 

200 

‘■’J 

— 

3 

4 

124-140 

100 120 

Violet BB, B . 

300 

4 

'■* 

(> 

3 

131-1(17 

104 


Green G ret^uires the addition of 10 parts of a solution of glue (1:10). 
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When dyeing with different dyestuffs in the same v.it, the 
stock vats should be prepared separately and mixed in the dye- 
vat. The solution of the dyestuff is added through a fine sieve 
to the water in the val, which should have a temperature of 60° 
to 140" F. Bent sticks are recommended for dyeing, and the 
yarn should be tuftied 3 to 4 times during ^ hour. After dyeing 
wring over the vat, allow to oxidise, and soap at the.boil for ^ to 
J hour in a solution of 2 parts of soap or 2 parts of soap and 1 
part of .soda per 1,000 parts of water; rinse and dry. 

lldiiidonc 1 1 ’lloir and Helindonc, Brown are dyed with the 
addition of common salt or Glauber’s salt. 


The Hydbon Dyestuffs. 


The 11 I/d rim Bliirn of Leopold Cassella & 

Co. are dyed on 

cotton yarn in the following manner ; 

: — 

Additions for 


Start iii>^ liiitli. subscfjiieut 

lot's. 

Dyestuff in paste (20 per cent.) . 

IVr ecnl. 

Per cent. 

2—30 

1 

Hydro8ul])hite cone, powder 

2—15 

1—12 

Caustic soda lye, 75° Tw. 

2—15 

1— 8 


Proportion of yarn to li(jiior, 1 : 20. 


Heat the bath to about 120° to 140° F., add the caustic soda 
lye and the dyestuff, gradually stir in the hydrosulphite either 
in powder form or, bettor, dissolved in cold water, stir well until 
the dyestuff has been completely reduced. Dye for J hour at 
120° to 140" F., preferably on bent sticks, squeeze or wring, 
expose to the air, and rinse. The yarn should finally be soured 
with sulphuric acid, thoroughly rinsed and soaped. 

_ Piecegoods may be dyed in the jigger which should be pro¬ 
vided with squeezing rollers. Dye for i to | hours at about 
140° ,F., squeeze, give an air passage in order to oxidise the 
dyestuff, and rinse, first in acidulated water and finally in 
pure water. 
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MORDANT DYESTUFFS 


(1) Dyed cm aluininmm mordant. 

{' 2 ) Dyed on iron mordant. 

(3) ] )yed on chromium mordant. 

Ykllows and Otianoks. 

(1, 2, 3) Alizarine Orange (Ba., ML., 
Ha.). 

(3) Alizarine Ycllows(liy., Cl., ML., 
Sa.). 

(1, 3) Anthracene Y’ellow iiaste 
(By., Ca.). 

(3) Azo-Alizarino Y'cllow lil'S ])ow- 
der, 6Q jxiwder (Dll.). 

(3) Chrome Yellow.s (By.). 

(3) Diamond h’lavine 0 (By.). 

(3) Diamond Clrangc paste (By.). 

(3) Diamond Yellow (r paste (By.). 
(3) Oailoiiavine panto (Ba.). 

(3) Mordant Y'ellow (Ba.). 

Beds. 

(2) Alizarine IB extra in paste (By.). 

(3) Alizarine Bordeaux G, G(T(By.). 
(1,3) Alizarine Garnet (ML.). 

(1) Alizaiine Maroon (Ba.). 

(1, 3) Alizarine Purpurino (By.). 

(1, 3) Alizarine Beds (Ba., By., ML., 
BAG.). 

(3) Brilliant Alizarine Bordeaux B 
paste (By.). 

(3) Clu'omeBhodineJ powder, B pow¬ 
der (DII.). 

(1) I’urpuriiie (Ba.). 

Blues and Violets. 

(3) Alizarine Blues (Ba., By., ML.). 

(2) Alizarine Blue S extra paste 

..(By-)- 


(3) Alizarine Bordeaux B paste 

(By.). 

(1, 3) Alizarine Cyanine GG, R, 
E extra paste, 3B double paste 
(By.). 

(1) Alizarine (’yclamiiie H paste 

(By.). ^ 

(1, 3) Alizarine Ileliotrope R paste 

(By.). 

(3) Alizarine Indigo Blue S (Ba.). 

(2) Alizarine paste, VI now, V2a 
blucish (Ba.). 

(1, 3) Alizarine Happhirolc HE (By.). 

(1,3) Anthraeeiio Blue (Ba.). 

(3) Brilliant Alizarine Blue 0, R, 
SD (By.). 

(1, 3) (\destine Blue (By.). 

(1,2) Chroinacetine Blue S jmwdor 
(DIL). 

(3) Chromazuriiio G, E iiowder 
(DIL). 

(3) ('lirome A''iolct paste (By.). 

(3) Chromoglaucinc (ML.). 

(1, 2, 3) Coroino AEN, lUKio powder 
(DIL). 

(3) Delphino Blue (By., Sa.). 

(1, 3) Gallamino Blue paste (By.). 

(3) Galleine (Ba., By., ML.). 

(1, 3) Oallocyaiiine paste (Ba., By., 
Cl., DU., Ha.). 

(3) Indochromine (Ha.). * 

(1, 2, 3) Leman Blue powder (DIL). 

(1, 2) Modern Blue CVl powder 
(DIL). 

(.1, 2, 3) Modern Violet paste and 
powder (DII.). 

(3) I’honocyiiiiiiio TV powder, E, B, 
and VS paste (DU.). 
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(3) I’hilochromino (ML.). 

(3) Printing Violet K (Ba.). 

(1, 3) Prune Pure (Cl., Sa.). 

(3) Ehine Blue paste and powder 

(DII.). 

(3) Ultra Cyanine (Sa.). 

(3) Ultra Violets (Sa.)» 

(1, 2, 3) Violet I’UIl powder (Dll.). 

(iliEENS. 

(3) Alizarine Green (Ba., ML.). 

(3) Alizarine Viridino J)G, FF 

(«y.)- 

(3) Brilliant Alizarine Viridino F 
jiaste (By.). 

(3) Chrome Green CUN powder 

(1)11.). 

(3) Coeruloine (ML.). 

(1, 3) (!oeruleine S paste (Ba., By.). 


(3) Green TOE powder (DII.). 

(2) Solid Green (ML.). 

Browns. 

(1, 2, 3) Alizarine Browirs (ML., 
Poll'.). 

(3) Alizarine Oranges (Ha., By.). 

(1, 3) Anthracene Browns (Ba.,By.). 

(2) AnthraconoBrown'E paste (By.). 

(3) Brown TCE powder (DII.). 

(3) Diamond Brown paste (By.). 

Blacks. 

(3) Alizarine Black S (Ba,). 

(3) Alizarine Blue Blacks (Ba!, By.). 
(1, 3) Alizarine Cyanine Black G 
paste (By.). 

(3) Alizarine I’ast Grey SP, T (l’>y.). 
(3) Naphthomolan (Ba.). 


The Miirdant tlie chief representatives of which are 

the AlizarincH, are fixed on the fibre with the aid of metallic 
mordants. 'J'he colour lakes, when formed on the fibre, of most 
of these dyesttiffs, are very fast to light, washing, soap, acids 
and alkalies. The mordant dyestuffs are used very* extensively 
in yarn and piece dyeing, but only rarely in dyeing cops and 
cheeses. 


Application op the Moedant Dyestuffs. 

On cotton the mordant dyestuffs are chiefly dyed on an 
aluminium mordant. Chromium and iron mordants are less 
extensively used. The princiiial application of the Alizarines 
is in the dyeing of Tiirlc<'i/-ird {Adriaiwple lied), for which 
purpose in former times nmddir was extensively employed. 

The fastest shades of Turkey-red are produced by the old 
process of dyeing, although this entails a larger number of 
operations than the new process. 

In the latter process Turkey-red oil is used, whilst in the ' 
former the* material is oiled tvith an emulsion of ranckl olive oil 
{tournante oil) in water, with the addition of a small quantity of 
potash. 
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Tuekry-Red (Old Peocbss). 

The following method is recommended by Farhweike vorm. 
Meister, Lueitis and Briining, for dyeing with Alkarine yaste, 
20 per cent, and Alizarine lied No. 1. 

Yarn Di/eiii!/. • 

(1) BoiHijp .—Boil under pressure with 3 per cent, soda ash, 
rinse, and hydroextract. 

(2) First Oil infi (Green Liquor). The moist yariiis oiled with an 
emulsion of 100 parts of rancid olive oil per 1,000 parts of liquor, 
to which 2 )otaHh is added until it shows a sjjecilic gravity of 
9“ Tv’., afterwards allowed to lie in heaps for 24 hours, and dried 
within 12 hours at 149” E. 

(3) Second Oilinq.—Oil a second time with 40 parts rancid 
olive oil and 80 jjarts Turkey-red oil j)er 1,000 itarts of liquor 
which is made uj) with 2 )otasli to 6° Tw. Allow to hang in the 
air for 4 hours and dry within 12 hours at 149° E. 

(4) 'Third Odiiuf. Dilute the liquor from the third oj)eratiou 
with water and a solution of potash to 5° Tw. Im))regnate the 
yarn with this liquor, hang in the air for 4 hours, and dry 
at 149° E. ■ 

(5) First Soakinq .—Soak the yarn for 3 hours in a solution of 
potash, 1° Tw. at 86° E., hydroextract, and dry at 149" E. 

(6) Nterpinp.—Steep the yarn in water at 86° E., for 3 hours, 
rinse, and hydroextract. 

(7) Sumachinq .—Prepare a decoction of sumach leaves, 3 to 
4 ozs. per 1 Ih. of yarn, steep the yarn in this at 104° Ph, for 
6 hours, hydroextract. 

(8) Mordanting and Aliiminq. -Pass the yarn through the 
following mordanting hath, whiqh should have a 8{)ecific gravity 
of 7’2" Tw.:—Dissolve 4,000 parts of aluminium sulphate„(free 
from iron) in 16,000 jrarts of hot water; when cold, add a solution 
of 400 j)arts of soda ash in 4,000 parts water. Allow the yarn to 
lie for 24 hours, and rinse thoroughly. 

(9) l>qeing.—T>ye with about 9 per cent, .iliz&rinc paste, 
20 per cent., or for reds which have to he [lerfectly fast to bleach¬ 
ing with Alizarine lied No. 1. Work the yarn | hour in the 
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cold dye-batli, heat within IJ hours to the boil, and work boiling 
for I hour. 

(10) Clearhui. To obtain yellowish reds, boil the yarn for 
4 hours at a ju'essure* of 15 lbs. per square inch, with 1 Ih. soda 
ash, 1 11). soap, and 3 to 4 ozs. tin salt, and finally rinse and dry 
at a low teiuperaftn'e. Blueish reds are obtained by boiling with 
soap and soda only. 

The boiling operation has to be rei)eated if the red is reipiired 
to be fast to rubbing iind to bleaching. 

The method of dyeing Old Pink differs from the Old 
lied process in that the .strength of the mordanting biith is reduced 
to 4“ Tw., and further in that the pink is cleared twice, first with 
soda and finally with soda iind soap. 

The following is a typical method of dyeing Turkey Red, taken 
from 'The Dyeiny nf'Textile Fed)ries, by J. d. Hummel. 

lift Operation. Jloiliiiy. Boil the yarn (5 to H hours with a 
solution of sodium carbonate, 1° Tw., wash well with water, 
squeeze, dry in a stove at 55" to 00" C. 

2»</ Operation. J<'ir.ft Oreen Liijiior.- Emulsify 75 kilos, of olive 
oil and 8 kilos, of sheep dung with about 1,000 litres of water, 
and add a sufficient (piantity of a concentrated solution of sodium 
carbonate to imike tbe whole to 2° Tw. Woil the hanks 
separately in this emulsion at 80“ to 40“ C. till tliQroughly 
saturated, and wring out as evenly as i)ossible. This operation 
is usually called trampiny. A machine which is used for 
this pur])ose is illustrated in Fig. 08. (C. G. Ihuibold, jun., 
G.m.b.H.). 

The 'Trampiny Machine consists of the framework a, which 
carries besides all the necessary gearing two ti'oughs h contain¬ 
ing the impregmititig licpior, which can bo heated by means of 
the healing channel e. T’he revolving sjjools d are fixed and 
provided with squeezing rollers e, by means of which the excess 
of Ikjuor can he removed from the hanks. The spools f perform 
the wringing, and the hanks are pressed into the liquor by means 
of the L-shaped arms y. 'The imichine is driven from the shaft h. 
'The yarn is placed on the rollers d and/when the arm y is in 
a horizoiitnl position. 'JTie ftrm y falls and jjresses the yarn into 
the liquor, and at the same time the rollers revolve for a short 
time, during which the roller e presses the liquor into the yarn. 
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The arm g now again takes the horizontal position, the squeezing 
roller e is lifted, the roller d ceases to revolve, the spools f are 
moved to the right in order to gently stretch the hank, and now 
the spools/, by means of the arm i and the bevel wheels/c, twist 
and then untwist the hank. The hank may now be removed, or 
its position may be altered atid the operation, repeated once or 
twice. 

1,500 lbs. 6f yarn may bo impregnated per day on one of these 
machines. Power required, 1 h.p. 

Ihe prepared hanks are allowed to remain piled together over¬ 
night (12 to 20 hours). They are then placed into a stove in 



which the temperature is gradually raised to 55° to 60° C., at 
which it is maintained for two hours. Care must be taken to 
allow the escape of the steam which is given off during the first 
stages of drying, otherwise the yarn is apt to be tendered. 

^ 3nl and Ath Operations, ‘ind and 3rd Green Liquors.—The 
liquors are the same as the om^used in the 2nd operation, the 
yarn is, however, not jiiled together overnight after impregna¬ 
tion, but is exjrosed to the open air for 2 to 4 hours previous to 
stoving. 

5tA, Qlh, 7th, and 8th Operations. 1st, Und, 3rd, and Ath White 
Liquors.—The yani is “ tramped” in a solution of sodium car¬ 
bonate 2° Tw., wrung out, exposed in the open air, and dried in 
the stove as in the previous operations. 
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9th Ojieration. Steeping.- - Stoep the yarn during 20 to 24 hours 
in water heated to 66° C., wash well, and dry in the stove at about 
60° C. If the yarn contains much unmodilied oil, a solution of 
sodium carbonate at Tw. may be used ; in this case a second 
steeping for two hours in tepid water is recpiisite before 
washing, etc. • 

10th Operation. Simiaehing.- A decoction of sumacji is prepared 
by boiling GO kilos, of best leaf sumach for about | hour with 
sufficient waiter to make the cold liltered solution to stand at 
1^° Tw. The stoved yarn, whilst .still warm, is steeped in large 
vats in this decoction, as hot as it can be borne by the boys, who 
usually tramj) it with Imre feet beneath the surface of the 
solution. After steeping a.bout -1 hours, the solution is drained 
off, and the yarn is hydroextracted. 

lUJi Operation. Mordanting or Alnming .—The sumached 
yarn while still damp is tramj)ed into a solution of basic alum of 
8° Tw., at a temperature of 40° to 50° 0., which is made by dis¬ 
solving 4 parts of alum in hot water, and wdien nearly cold 
adding gradually a cold solution of 1 part of soda crystals. 

Sometimes an addition is made of 150 to 200 c.c. “ red liquor ” 
10° Tw'., and 5 to 7 grins, tin crystals jier kilo, of alum. Steep 
the yarn in Ibis solution for 24 hours, wash and hycfroextract. 

Vlth Operation. ]>i/eiiig .—Dye with 150 to 180 grms. of 
Almirine (10 per cent.), 80 grms. ground sumach, and about 
300 grms. of hiiUoek’s lilood per kilo, of cotton yam. If the 
water contains little or no lime, add 1 per cent, of ground chalk, 
of the weight of Alixariue used. The yarn is introduced into the 
cold dye liquor, the temperature is gradually raised to the boil in 
the course of 1 hour, and the boiling is continued from J to 1 hour. 
After dyeing, the yarn is usually washed. 

Idth Operation. First U/ru'-iHi/.—Boil the yarn for4 hours at 
8 to 4 lbs. pressure, with aboi*t 80 grms. of sodium carbonate 
crystals and 80 grms. of ])alm-oil soap per kilo, of yarn, and 
wash. 'The elearing boiler is similar in construction to an 
ordinary low-pressure kier. It is, however, made of copper. 

lith Operation. Second Cleat ing .—Boil the yarn for 1 to 
2 hours at 3 to 4 lbs. pfessure, with a solution containing 
25 grms. of palm-oil soap and 1J grms. tin crystals per kilo, of 
yarn. Wash well and dry in an open-air shed. 
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The oil employed in the preparation of the “ green liquors ” is 
rancid olive oil (ionrnante oil), whitda is ohlained by a second 
pressing of the olives, after they have somewhat fermented and 
been steeped in boiling water. 

Thk New Tokkey-Eed Paocftss. 

Brilliant Turkey-red may be obtained by this process. The 
shades are, however, not as fast to rubbing and to bleaching as 
those obtained by the Old Procats. 

The following process is recommended by Meistor, Lucius and 
Brnuing:— 

1. hoiliiiii .—Boil with 3 per cent, soda ash or silicate of soda, 
(7(i'8° Tw.), for 4 hours at a ])ressure of 30 lbs. per square inch, 
rinse thoroughly, hydroe.\tract. 

2. OUiiifi .—Pass the moist yarn through a, bath containing 
12 to 15 gallons of Turkey-red oil (50 per cent.) per 100 gallons 
of liquor. Dry during 12 hours at 119° P. This operation is 
repeated. If the yarn is dried after boiling and washing, one 
impregnation is sufficient. 

3. Mordaitiiiiij. —Porty parts aluminium sulphate (free from 
iron) are dissolved in 160 parts hot water; after cooling, 4^ 
parts soda ash dissolved in 40 parts w'ater and 1 part chalk, 
which has been made into a paste with water, are added. When 
the reaction has ceased, an addition of 3 parts acetic acid (50 j)er 
cent.) is made and the mordant diluted to 12° Tw. Pleat the 
mordant to 86° PA, pass the dry yarn through it, steep for 3 hours, 
hydrooxtract and dry below 10-1° P. 

4. Fiximj. —The yarn is worked for ^ hour at 122° P\ in a bath 
containing per 1,000 parts of liquor 5 parts of chalk and 5 parts 
of sodium phosphate, and then thoroughly rinsed. 

5. During. —Eight percent. AMzariiir, 20pc/' rrid., is generally 
used. The different shades of Turkey-red can be produced by 
combining Alizarine No. 1 {hlite nhade.) and Alizarine 5 F {ijelUnv 
shade) ; 10 per cent, acetate of lime, 28'6° Tw. and 1 per cent, 
tannic acid (both calculated on the amount of dyestuff used) 
should be added to water which shdws a hardness of degrees. 

The yarn is worked in the cold dye-bath for | hour. The 
temperature of the bath is then raised during 1 hour to 194° P’., 
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and llie yarn is worked at this temperature for J hour. After 
dyeing rinse i)nmediately, liydroextract and dry. 

More brilliant shades are obtained by the addition of 2 per 
cent. Turkey-red oil (.70 per cent.) (calculatcid on the weight of 
cotton) to the dye-hath. 

9 

(5. Sicniiiiiiii. —Steam 2 hours at a pressure of 22J lbs. per 
square inch. > 

The steaming operation is carried out in a IIi(jk-Prcsmre 



SteamiMj Cottage, illustrated in Fig. fi!) (Messrs. Mather & Platt). 
The steaming cottage is circular in shape, 7 feet to 8 feet in 
diameter, according to the width of cloth treated, and varies in 
length from 6 feet to 12 feet. It is constructed to work at 
pressures varying from 5 lbs. to 40 lbs., and the upper portion 
of the cottage is provided with a cavity roof, which is fed with 
high-pressure steam (about* 60 lbs.) in order to prevent con¬ 
densation of the steam in the cottage and drops of water falling 
on the cloth. The front of the cottage is provided with a doer 
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which is either hinged or which moves up and down a balance 
weight. It is fastened by bolts. The cloth is carried by square 
wooden rollers, which are supported on a waggon running on 
rails, inside the chamber. Each of these rollers is provided 
with a spur wheel, which gears into the one adjoining it, and 
a small stud wheel gears into one of the wheels on the rollers, 
which is operated by a handle from the outside of the cottage. 
By means of this arrangement the position of the cloth can be 
changed as required. The steam enters through a perforated 
pipe at the bottom of the chamber, and a coil pipe may also 
be employed if additional heating is required. 

7. Soaping .—In order to obtain a pure red the yarn is boiled 
for 1 hour in a closed vessel, with 2 parts of soap per 1,000 parts 
water, finally washed and dried at a low temperature. 

Beds of greater brilliancy and fastness are obtained by boiling 
the yarn for 2 hours under a pressure of 30 lbs. per square inch, 
with 2 parts soap, 0’3 parts soda ash, and O'l part tin salt, per 
1,000 parts water. 

New Pink. 

The method of dyeing New Pink is similar to the method given 
for New lied. Much weaker baths are, however, employed and 
no tannic acid is added to the dye-bath. 

In place of the mordant given under (3), aluminium acetate 
7’2° Tw, which is prepared in the following manner, may be 
employed: 90 parts aluminium sulphate (free from iron) are 
dissolved in 648'5 parts water (free from iron); 28’5 parts 
sulphuric acid, 168'5° Tw., and 174 parts acetic acid, 40 per 
cent., are added; the mixture is well stirred and 89 parts basic 
aluminium carbonate are slowly added (temperature 95° to 
104° F.). The solution is allowed to stand for a short lime, 
decanted, and made up with water to 1,000 parts. A very 
stable solution of aluminium licetate of 23'2° Tw. is thus 
obtained. * 

Other Alizarines, such as Alizarine Claret R, etc., may be 
used in place of Alizarine Red, according to the New Bed 
method. 

Amzamne Bed on'Pibcegoods. 

The following method is recommended for dyeing the 
Alizarine Dyestufft of The Bayer Company, on cotton piece- 
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goods :—Slop-pad twice in 1 part Turkey-red oil (neutralised with 
ammonia) and 4 jiarts water (free from lime), dry, steam ^ hour 
at 7 to 14 lbs. pressure, or put on the racks for 1 to ‘2 days in a 
warm damj) room at lOO” to 120 ’ P. Slop-])ad either once or 
twice with sulplio-acetate of alumina 8’’ to 9" Tw., allow to 
remain for 2 lioui^;, dry oi- ])ut on i-acks as above. Treat in 
the jigger for at least \ hour with (! lbs. of chalk and 2 lbs. 
sodium phos 2 )liate per 100 gallons of liquor, at 105“ P. Wash 
carefully, dye with the necessary amount of dyestuff with the 
addition of 1'5 j)er cent, acetate of lime, 29" Tw., and O'l 
per cent, to 0’2 per cent, tannic acid, calculated on the weight 
of dyestuff used. Work in the cold bath for i hour, heat to 100° F., 
within 1 hour, and dye at this temperature for i to f hour. 
Wash iji water, which should be as free from lime as possible, oil 
with a solution of 1 part Turkey-red oil, 50 percent., and 9 parts 
water (free from lime). 81op-pad once or twice, dry thoroughly 
and steam IJ to 2 hours at 14 to 22 lbs. pressure. After this 
steaming treat with a solution containing per 100 gallons of 
water, 2 to 5 lbs. olive oil soap, 0'4 lbs. soda, 0'15 lbs. tin 
crystals for J to 1 hour at 18.5° 1°., or boil for 1 hour under a 
pressure of 7 to 14 lbs. Finally wash and dry in the air. 

The previously oiled and steamed material may •also be slop- 
padded in a solution of alum which has been partly neutralised 
with soda. Allow the pieces to remain rolled up for 1 hour; dry on 
the racks, wash on the winch, dye with Alizarine Red (with the 
addition of small quantities of stannic oxide paste and acetate 
of limo), wash, steam for 1 hour, soap slightly, wash and dry. 

Simplified Tuiikey-Rbd Peocesses. 

Patent 18742/99, Badische Company. The process is chiefly 
used for dyeing yarn. The red is faster to rubbing and to 
washing than that produced the Neiu Red process. 

Bhil out the yarn as usual, rinse, hydroextract, and oil at 
106° to 120° F. in a hath prepared by dissolving 10 lbs. of solid 
caustic soda, 20 lbs. sodium stannate, 12 lbs. sodium aluminate 
(containing about 45 per cent. AkOa), and 8 lbs. sodium phos¬ 
phate in I2J gallons boiling water; 80 lbs. castor oil (first 
runnings) are then added, and the whole is boiled until the 
solution becomes clear; then make up with condensed water to 
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45 gallons. To this is finally added an emulsion of OJ lbs. 
Galliiioli oil and 1 lb. soda ash in 2 gallons warm condensed water. 

Two gallons of the cold liquor, at 17” Tw. are then diluted 
w'ith 4 gallons condensed water. This liquor is used for oiling 
the yarn. The yarn is oiled a second time in the same liquor 
and placed in a heap overnight. During this time it should 
he turned once. In the morning the yarn is hydroextracled and 
dried at 140” F. until next day. For the next process, that of 
mordanting, lead-lined vessels should he emidoyed. The cold 
mordanting hath should stand at 17° Tw., but it is used at 
120” to 140” F. The mordant is jirepared by dissolving 100 lbs. 
alumipium sulpliate (containing about 18 per cent. 0 lbs. 

ammonium chloride and 13 lbs. magnesium sulphate in 90 
gallons of hot condensed water. Allow to settle overnight 
and syphon off the clear liquor. 

In oiling, 1 pint of the stock liquor should be added for every 
two hanks. 'When mordanting on a machine, 2:J pints of mor¬ 
danting liquor should be added for every 2 lbs. of yarn, whilst 
when the operation is carried out by hand the addition of 
IJ pints will be sufficient. 

The yarn is hydroextracted after mordanting and washed 
until blue liVinus paper is no longer reddened by the water. 

It is then entered into the cold dye-bath containing 9 lbs. 
Alizarine 20 per cent., and according to the hardness of the water 
from 1 to 2 gallons calcium acetate 15° Tw., and worked for 
J hour. The bath is then brought to the boil within 1 hour, 
and the yaiui worked at this temperature for | to 1 hour. The 
yarn is washed and hydroextracted after dyeing. 

In order to obtain fast, fiery reds, which rub very little, 2 lbs. 
of glue and Sj lbs. sumach extract (or a decoction of 5 lbs. 
sumach leaves) should be added to the dye-bath. The red is 
finally cleared by boiling for 2 hours at a pressure of 22 lbs. 
per square inch, in soft water, *to which has been added 1 to 
4 lbs. soda ash, 9 lbs. Marseilles soap, | lb. tin crystals* and 
10 gallons of the old oiling liquor. After clearing, the yarn is 
hydroextracted and dried. 

The following three processes h^ve been patented “by Meister, 
Lucius and Bruning:— 

Method 1 .—The yarn is boiled in the usual manner, hydro- 
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extracted and oiled with 9 kilos. ammonia-Turkey-red oil or 
!) kilos. soda-Turkoy-red oil, with the addition of 4 litres sodium 
ahiininate 20” B6. (for 100 tbs. of cotton). The impregnation 
is performed in a machine, and the yarn is afterwards dried at 
about GO” C. 

Tbo dried yarn ft now mordanted with about twenty-five times 
its weight of mordanting liquor, which contains 18 litres alu¬ 
minium acetate 7” Be., and 1'8 litres acetic acid per 1,000 parts of 
liquor. Turn once, beat the bath within | hour to 4.5” C., and 
work for | hour at this temperature. Wash until neutral, dye, 
steam, etc., as given under New lied. 

Method 7/.—-The second and the third methods only,differ 
from the first as regards the composition of the mordanting 
bath, which contains 3‘1 kilos, aluminium sulphate, 9'73 litres 
calcium acetate 18° Be., 1‘8 litres acetic acid (50 per cent.), per 
1,000 litres of water. 

Method III .—The mordanting liquor employed in the third 
method contains per 1,000 litres of water 3T litres aluminium 
sulphate, and I'G kilos, sodium metasulphite. 

Steineb's PiiocBss FOR Tobkey-Eed on Cotton ^iecegoods. 

This process is carried out in the following manner :— ^ 

• 

1. Bh'achiwj .—The goods are well washed, boiled for 2 to 
3 hours with water only, then boiled for 10 to 12 hours in a 
solution of caustic soda (2 lbs. per 100 lbs. of cotton), and 
washed ; finally, boiled a second time for 10 hours with caustic 
soda solution (1‘5 lbs. per 100 lbs. cotton) and washed. They 
are then steeped for 2 hours in a solution of sulphuric acid 
(2° Tw.), washed, padded in a solution of sodium carbonate 
(4° Tw.), and dried. 

2. OiUnei .—Pad in open wkUh in a clear solution of olive 
oil, 110° C., in a special oil-padding machine, and dry in a 
drying chamber at 70° 0. for 2 hours. 

3 to 9. Liqnoring .—The oil absorbed by the fibre is fixed in 
these operations by saponification. For this purpose the 
pieces are padded seven times in a solution of sodium carbonate 

‘ A Manual oj Dydny, Knecht, Baweon and Loewenthal, 2nd edition, 
p. 586. 
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(4° Tw.), and hung, after each padding operation, for 2 hours 
in a stove at 7^>° to 77” C. In winter time the padding licpiors are 
heated to 35” or 40” C. The nunilier of Jiqunrinri operations 
varies with the depth of the ultimate shade which it is desired 
to produce. The drying rooms must be well ventilated, otherwise 
the fibre is liable to be weakened. '■ 

10. Steepini ).—The object of this operation is to free the 
fibres from all adhering oil which has not been fixed thoroughly. 
The pieces are run through a vat, which is divided into sevei’al 
compartments, fitted with rollers above and below. The first 
compartments are filled with sodium carbonate (|° Tw.) at 40" C., 
the last with water only; after being well washed the pieces are 
dried. 

11. Mordmifinp. 

12. Dt/cing. 

13 and 14. Clcariiiii. 

These operations are the same as in the Old 

Baybb’s P.atented Prooisss for Dyeing Turkby-Kud. 

The process, which has been patented quite recently by the 
Bayer Company, seems to be of considerable interest, because full 
bright fast reds can be obtained without the tedious and costly 
processes of mordanting, fixing, etc. 'The fibres and the fabrics 
are well penetrated. In order to work the process, it is, however, 
necessary to obtain a licence from the patentees. 

On cotton yarn. 

The thoroughly .scoured cotton yarn is oiled twice or three 
times in the usual manner, with a good quality of Turkey-red oil, 
made slightly alkaline by the addition of ammonia, wrung, dried 
and stoved as usual. ‘ 

When fully oxidised, the yarn is steeped in tepid water, 
squeezed and entered directly into the dye-bath, prepared as fol¬ 
lows ;—10 per cent Alizarine lied 20 per ce.nt paste {2B or IP blue 
shade), 6 per cent, aluminium sulphate, 2J per cent, formic acid 
(90 per cent.),.4 per cent, soda crystals (dissolved separately and 
mixed with the formic acid before adding it to the bath) f per cent, 
chalk, 60 per cent, common salt. 
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Work the yarn cold for ^ hour or 20 minutes, bring slowly to 
the boil in 1| hours, work at the l>oil for J hour, rinse thorouglily, 
and Ihially clear, as usual, during 1 to 2 hours under uiediuiu 
pressure by Iwiling with soap, with the addition of a small quan¬ 
tity of soda. 

On piccegoods. 

Scour the cloth thoroughly, pad in the mangle in the usual 
manner with a 7^ to 10 per cent, solution of a good quality of 
Turkey-red oil. No soda or potash must be added to the oil. 
The cloth (100 lbs.) is now ready for entering into the dye- 
bath, which should be prepared as follows: — 

200 gallons water, CO lbs. common salt, 8 to 10 lbs. Alizavinr 
lied, 20 per cent, paste, 5 lbs. aluminium sulphate., lbs. formic 
acid (00 per cent.), 4 lbs. soda crystals, 0'8 lbs. chalk. 

The formic acid should be added slowly to the solution of the 
soda crystals in order to allow the carbon dioxide formed to escape 
and to prevent frothing over the side of the vessel. ‘ 

Enter the cloth, run ^ hour cold, raise the temperature to 
boiling point within IJ to IJ hours, and continue dyeing at the 
boil for J to 1 hour. The pieces are finally soaped at the boil 
and dried. * 

Euban-Specht’s Method of Dybino with tub Alizarimes. 

This method differs from the other methods described, in that 
the cotton is first impregnated with the dyestuff dissolved in 
ammonia or Dmuldng-ether MLB, or in mixtures of the two, 
and in that the mordant is applied afterwards. The method is 
especially suitable for dyeing light pinks and mode-shades 
both on yarn and on piecegoods, whilst it is less suited for 
dyeing reds and heavy shades. The Alizarine dyestuffs are 
dissolved in water, free from ,lime, with the addition of 
ammonia or Dissolving-ether, and neutral Turkey-red oil is 
added to the dye-bath. The cotton is impregnated, evenly wrung 
or squeezed and dried at 122° to 140° P. The material is 
then passed through the mordanting bath, wrung or squeezed, 
and steamed, or it may be steiyned after it has been dried. One 
to two hours steaming without pressure is sufficient. Piece- 
goods are impregnated in the padding machine and dried in 
the hot-flue. The cotton is finally soaped or cleared. 
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Dyestuffs suitable for this method :—Alizarine Yelhws, 
Mordant Yelloir O, Alizarine Orange, Alizarine Jleih, Alizarine 
(daret, Alizarine llrotrns, Solid (Ireen () HO'per cent., Cernicine 
Paste A, Alizarine Green, Philoeliroinine', and Clironin;ilan,cine. 

llccipe for a Medium Pink. , 

Di/estvff Solution .— One pavi Alkarine paste 20per cent., 18 parts 
water, free i'rcni lime; 2 parts ammonia, 25 per cent. 

1st Path.—S3 parts water, free from lime; 12 parts neutral 
Turlcey-red oil (HO per cent.), diluted 1:4; 5 parts of the 
dyestuff solution. 

2nd Bath. —10,000 parts water. 25 parts acetic acid, 12" Tw., 
54 p'arts aluminium acetate, 10" Tw., 9'5 parts calcium acetate, 
28" Tw. 

3rd Bath. —10,000 parts water, 5 jiarts soda, 1 part tin salt, 
5 parts soap. 

The aluminium acetate solution is prepared in the following 
manner Dissolve sepai'ately 1,908 parts of alum in 2,000 
purls hot water, and 1,590 i)arts sugar of lead in 1,600 parts hot 
water. Mix, allow to cool, and add 150 parts soda crystals. Allow 
to settle for 24 hours, draw off the clear solution and dilute to 
19° Tw. 

The method is also applicable to the dyeing of mode-shades 
on different mordants. The method of working is the same as 
that described for Pink. 

For light shades the colour solution should consist of 5 parts 
dyestuffs in paste, stirred up with 45 parts water, and 875 parts 
water, free from lime, 25 parts ammonia, 25 per cent. (1 : 10), 
50 jjarts Turkey-red oil, 80 per cent. (1: 4). 

For dark shades. Dissolving-ether is used in addition to the 
above ingredients. 


Mordants Used for^ Byeiwj Lifiht Shades. 


Aluminium acetate, 15° Tw. 

175 parts 



Acetate of chrome, 82'4" Tw. 

— 

87 parts 

— 

Acetate of iron, 15° Tw. 

— 

— 

250 parts 

Acetic acid, 12° Tw. (1:10) . 

250 parts 

250 parts 

250 parts 

Acetate of lime, 28'4° Tw. . 

50 parts 

25 parts 

25 parts 

Water . . 

9,525 parts 

9,638 parts 

9,475 parts 
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Dyeing of the Alizarine Dyebtuffh on Chromium Mordant. 

Blues, brown, greens, olives, etc., may be obtained by 
dyeing ihe AlizariiieK ob chromium mordants. The shades are 
remarkable as regards fastness to bleaching and to boiling. 

Alizarine Blue jifiste (ML.) may be dyed on cotton yarn 
by the following method;— 

For 100 Ihs. of Yarn. —Boil the yarn with 3 lbs. Of soda ash, 
rinse, hydroextract, work for hour, in a cold solution of 
Chroiiniim-mordaiif G.A.I. (ML.), 18° Tw., steep in the mordant 
for 12 hours, and hydroextraet. Fix i} hour at 122° F., with a 
2 per cent, solution of soda ash, wa.sh. 

The dye-halh is j)reparud with 1,5 kilos, dyostiift' in j*isto, 
dissolved in (>•5 litres ammonia (25 per cent.), 50 litres 
water, and 150 grins, tannic acid. Turn the yarn ^ hour in 
the cold bath, add 15 litres acetic acid, 12° Tw., turn \ hour, 
heat within 1 hour to the boil, and dye ^ hour boiling. 

When dyeing with AUzarinr Jlliie it is absolulely essential to 
use water which is free from lime salts. 

The dye-bath should he ]irepared with 50 kilos. AUzarinr Blur 
paiifr, 28'5 litres acetic acid, 12° Tw., 17 litres ammonia (25 
per cent). After dyeing I'inse and soap at tlie boil, with 5 to 
10 lbs. soap, for ^ hour. 

Another method consists in treating the boiled, hydroextsacled 
yarn with 15 times its w'eight of water, to which 5 lbs. of tannic 
acid, or 25 lbs. of sumach extract (20 per cent.), per 100 gallons, 
have been added. Work the yarn at 170° F. for | hour, steep for 
12 hours, hydroextract, work | hour in a cold bath of Chromium 
mordant G.A.L, 18’2° Tw., steep 12 hours and hydroextraet. 
Work f hour in a bath at 140° F., containing 20 lbs. soda per 
100 gallons of liquor, and wash. Dye, soap, etc., as in the other 
method. 

Basic dyestuflfs may be used, together with the Alizarines, 
or the. shades may be topped with these dyestuffs. 

Other chromium mordants which may bo used are chroinium 
chloride and chromium bieidphite. 

For very heavy dark blue shades the yarn is Iroiled, oiled and 
dried in the usual manner, and then worked for i| hours in a 
solution of tannic acid (5 lbs. per 100 gallons of water) at 17(i° F. 
It is then steeped in this solution for 12 hours, and hydro- 
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extracted. The proportion of cottoTi to liquor sliould be 1 : 15. 
The yarn is now worked for 1 hour in a cold solution of 
chromiuTU chloride, 18'2° Tw., and steeped for 12 hours. 
Hydroextract and wash immediately in running w'ater. The water 
used in dyeing should be practically free from lime salts. Dye 
J hour cold, heat within 1 hour to the boi'i, and work | hour 
at the hoih^then wash and hydroextraet. Steam 2 hours at a 
pressure of 15 to 23 Ihs. and soaj) boiling, either with or without 
pressure. For 100 kilos, of yarn the dye-bath is prepared with 
15 kilos. Alizamie Blue F J'aste (ML.), 28-5 litres acetic acid, 
12° Tw., 17 litres ammonia (25 per cent.), 150 grins, tannic 
acidj or with 5 kilos. Albariiic Blue, CB powder, 5 kilos, 
acetic acid, 12° Tw., 150 grms. tannic acid. 

The method may he varied. Thus the Badiscbe Company 
recommend for ordinary shades, boiling and rinsing the cotton 
in tire usual manner and steeping in a solution of chromium 
chloride 32" Tw., for 12 hours, washing in running hard water, 
and then oiling in a hath prepared with 1 part Tiirleeipred oil F 
(50 per cent.) and 0 parts water. Then wring and dry at 140" P. 
In place of chromium chloride, chromium bisulphite, 7° to 
15° Tw., is^also recommended. Steep the cotton for 12 hours, 
wring well and treat for 10 or 15 minutes, at 140° P., in a bath 
containing 5 to 10 lbs. soda ash per 100 gallons water, liinse 
thoroughly, hydroextract and oil. 

Useful .shades may be obtained by using a combination of 
chromium chloride and aluminium acetate (0° Tw.). 

The Bayer Company suggest a process in which oiling is 
not necessary. Immerse the scoured yarn into a solution of 
chromium chloride, 15° to 32° Tw., wring, rinse and treat 
with tannic acid (5 lbs. of tannic acid or 25 lbs. sumach extract, 
25 per cent., per 100 gallons of water). Chromium bisulphite 
15° to 32° Tw., or chromiuhi chromate 18° Tw., may be 
used in place of chromium chloride. Dye for | hour* cold, 
raise the temperature of the dye-hath slowly, and dye for 1 
hour at 140° to 195° P. A small quantity of acetic acid, 
acetate of ammonia, or tannic acid may be added to the 
dye-bath. After dyeing rinse, dry, steam, soap for 20 minutes 
at 120° P., rinse and dry. The colour may be fixed by boiling 
for 1 to 1| hours in place of steaming. 
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The following method is of interest for dyeing cotton piece- 
goods. Pad the pieces with the following solution96 parts 
acetate of chrome, 32° Tw., 2!>7 j)arts soda lye, 67° Tw., 4 parts 
glycerine, 48° Tw., 64.3 parts water; allow to remain rolled up 
for 5 to 8 hours, wash and dye. 

Or cdoth may h5 slop-padded with the following solution :— 

6 gallons chromium lu'suijihite, 32° Tw., 1 gallon tragacanlh 
(6.5 : 1000), 82 gallons water. After padding dry the goods in 
the hot-flue, if necessary steam in the Matlier-Platt, or pass the 
goods through a hath at 140° F., containing either 3 Ihs. of soda 
ash or silicate of soda, per 100 gallons. Rinse and dye. 

The dyeing is conducted in the usual manner with the 
addition of about 2 per cent, of acetic acid. The goods arc after¬ 
wards soaped, rinsed, dried, and, if necessary, after-treated with 
chlorine. 

Dyuino of i'iik Aliz.viunk Dyks'i'uf'fs on Iuon Mordant. 

Yiidet and iJordeaiix shades are produced hy dyeing some of the 
Alizarine, dyestuffs on iron monlant. 

For this purpose the, material is boiled and oiled in the manner 
descriheil for Old Ilnl, or for shades which do not require to he 
very fast, a,ccording to that given for Ni’ir lied. 

The yarn is tlum worked in pyrolignite of iron of about 3°Tw. 
for 1 hour, rinsed and dyed as usual. 

Or the material is treated with 3 to 4 lbs. tannic acid per 100 
gallons water, then ])assed through jiyrolignite of iron of about 
3° Tw'., rinsed and dyed. 

Or the boiled and oiled cotton is dried, and then mordanted with 
pyrolignite of iron, 3" to 12° Tw., squeezed, thoroughly dried and 
exi)osed to the air for at least 48 hours. The material is then 
worked for I hour at 120° F., in a hath containing 5 lbs. chalk 
per 100 gallons water, thorougRly rinsed and dyed. Violet shades 
aro^iroduced hy dyeing with Alhaiiiie paste 20 -per cent VI new, 
or I'2(t hliiish (Ba.). 

Suitable shades may also he obtained hy dyeing with the 
Alizarine dyestuff's on a combined aluminium and iron mordant. 

For this purpose the yarn’is first treated with sumach extract, 
then with basic aluminium sulphate, and iinally with pyrolignite 
of iron. 
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extracted. The proportion of cottoTi to liquor sliould be 1 : 15. 
The yarn is now worked for 1 hour in a cold solution of 
chromiuTU chloride, 18'2° Tw., and steeped for 12 hours. 
Hydroextract and wash immediately in running w'ater. The water 
used in dyeing should be practically free from lime salts. Dye 
J hour cold, heat within 1 hour to the boi'i, and work | hour 
at the hoih^then wash and hydroextraet. Steam 2 hours at a 
pressure of 15 to 23 Ihs. and soaj) boiling, either with or without 
pressure. For 100 kilos, of yarn the dye-bath is prepared with 
15 kilos. Alizamie Blue F J'aste (ML.), 28-5 litres acetic acid, 
12° Tw., 17 litres ammonia (25 per cent.), 150 grins, tannic 
acidj or with 5 kilos. Albariiic Blue, CB powder, 5 kilos, 
acetic acid, 12° Tw., 150 grms. tannic acid. 

The method may he varied. Thus the Badiscbe Company 
recommend for ordinary shades, boiling and rinsing the cotton 
in tire usual manner and steeping in a solution of chromium 
chloride 32" Tw., for 12 hours, washing in running hard water, 
and then oiling in a hath prepared with 1 part Tiirleeipred oil F 
(50 per cent.) and 0 parts water. Then wring and dry at 140" P. 
In place of chromium chloride, chromium bisulphite, 7° to 
15° Tw., is^also recommended. Steep the cotton for 12 hours, 
wring well and treat for 10 or 15 minutes, at 140° P., in a bath 
containing 5 to 10 lbs. soda ash per 100 gallons water, liinse 
thoroughly, hydroextract and oil. 

Useful .shades may be obtained by using a combination of 
chromium chloride and aluminium acetate (0° Tw.). 

The Bayer Company suggest a process in which oiling is 
not necessary. Immerse the scoured yarn into a solution of 
chromium chloride, 15° to 32° Tw., wring, rinse and treat 
with tannic acid (5 lbs. of tannic acid or 25 lbs. sumach extract, 
25 per cent., per 100 gallons of water). Chromium bisulphite 
15° to 32° Tw., or chromiuhi chromate 18° Tw., may be 
used in place of chromium chloride. Dye for | hour* cold, 
raise the temperature of the dye-hath slowly, and dye for 1 
hour at 140° to 195° P. A small quantity of acetic acid, 
acetate of ammonia, or tannic acid may be added to the 
dye-bath. After dyeing rinse, dry, steam, soap for 20 minutes 
at 120° P., rinse and dry. The colour may be fixed by boiling 
for 1 to 1| hours in place of steaming. 
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COLOURS PRODUCE]) ON THE FIBRE BY 
OXIDATION 

The cliief representative of this groii]) of colouring matters is 
the Aiiiliiif JUuck. It is i>roduce(l ))y the oxidation of aniline in 
acid solution. The process is not a sim|)le one. During«oxida- 
tiou of the aniline, a green coiuj)ound. KmerahVnif, is first pro¬ 
duced, and this is ultimately converted into Aniline black. 
By the action of oxidising agents, such as bichromate of potash, 
bleaching powder, etc., the black is converted into an iiiiffirciiahlr 
Aniline black, w'hilst reducing agents, I’.r/., sulphurous acid, are 
capable of turning the shade of Aniline black moi’e greenish. 
This action, called the iji-eenitKi of Aniline black, often presents 
very serious difficulties. It is supposed to bo due to the formation 
of emeraldiue. 

In order to inako Aniline black imprcrm////'’, an after- 
treatment with bichromate, with the addition of a small (yiantity 
of mineral acid and aniline salt, or anilijjo oil, is recommended. 

The greatest cai'o has to be taken in order to avoid tendering of 
the fibres during the processes of dyeing and ageing. 

Cotton dyed with Aniline black is weighted considerably, up to 
10 per cent. 

The following three methods of dyeing Aniline black are 
employed commercially:— 

1. Oiie-hath black (dyed hlacl )■ 

2. Aged bla<‘k. 

S.> Steam black. 


Dyeikg of One-Batii Black. 

This method of dyeing Aniline black consists in treating the 
material in a bath containing a mixture of aniline, bichrome and 
mineral acid. The method is simple, and the black produced 
riws badly, but the strength of the fibre is not affected. 
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The cotton may be softened and the fastness to rubbing some¬ 
what improved by oiling or soaping after dyeing. One-bath 
black is frequently dyed on a bottom dyed with a substantive or 
a sulphur black. * 

100 Ihii. of Cotton Yarn. 

■' I 

Method 1.—The yarn is well boiled and then worked for about 
15 minutes in a bath containing 1 lb. of sulphuric acid, 108“ Tw. 

For dyeing, the following bath is prej)ared:—Bibs, of aniline 
salt and 9 lbs. of sul])hurio acid, 108“ Tw.or 0 lbs. of aniline oil, 
5 lbs. of hydrochloric acid, 30“ Tw., and 4 lbs. of sulphuric acid, 
108“ Tw.;—with the addition of 9 lbs. of bichroine, ‘2 lbs. of copper 
Buljihilte and 2 lbs. of nitrate of iron, 100“ Tw. 

The yarn is worked in the cold bath for 1 hour. The bath is 
then slowly heated to the boil. The yarn is now taken out, 
exposed to the air for some time, thoroughly rinsed, soaped and 
dried. 

Method 2.—The dye-bath is prepared with :—10 per cent, 
aniline salt (Meister, Lucius, and Bruning), 14 jier cent, 
hydrochloric acid, 30“ 4’w., d’o per cent, sulphuric acid, 
108“ Tw., 13 ])er cent, sodium bichromate. Enter the material 
work J bour*cold, heat to the boil, during 30 minutes, and work 
j hour. Binse thoroughly, soap at the boil. 1 per cent, of log¬ 
wood extract may be added to the soap bath. 

Method 3.—Dissolve 10 lbs. potassium or sodium bichromate, 
2 lbs. sulphuric acid, 108° Tw., and 3 lbs. hydrochloric acid, 
32“ Tw., in 75 gallons water, stir well and ad<l 5 lbs. aniline 
salt 0 (Badische Anilin uud Soda Pabrik) previously dissolved ; 
or in place of the aniline salt, 3 lbs. 9 ozs. aniline oil 0, dissolved 
in 4 lbs. 10 ozs. hydrochloric acid, 82“ Tw. may be used. Work 
the yarn in the cold liquor for 1| hours, heat to 120“ P.; after 
1 hour raise the temperature tg 175“ P. Rinse well and soap 
for about 1 hour at 180° to 175“ P., with 5J lbs. soap and 1^ ozs. 
olive oil. Wring without rinsing, and dry. 

Method 4.—Noelting and Lehne, Auilinsehwarz, p. 54, give 
the following particulars for dyeing Boboeuf’s one-bath black, 
which is largely dyed in Prance:—* ’ 

SuliUioii (a).—0 lbs. aniline are dissolved in 9 lbs. hydrochloric 
acid, 12 lbs. suljjhuric acid, 20 gallons water. 
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Solution (b).—12 lbs. sodium bichromate are dissolved in 20 
gallons water. 

Equal parts of (a) and (b) are raixedSn an earthenware basin. 

2 lbs. of cotton arc woVked (phckly in this bath. A bronzy black 
is developed within 1 to 2 minutes. When all the yarn has been 
impregnated in tXis manner, it is well wrung and steamed for 
20 minutes at 3J pounds pressure. The yarn is finally rinsed 
and soaped. The jet-black obtained in this manner is practically 
ungreenable. 

Method 5. —K. Oehler’s method of dyeing a one-bath black 
on cotton yarn. 200 gallons of dye-liquor should be prepared for 
100 lbs. of yarn, with 13 lbs. aniline salt, 20 lbs. hydrochloric 
acid, 84'2“ Tw., 14 lbs. bichrome, previously dissolved in hot 
water. Work the yarn cold for one hour, raise the temperature 
of the dye-bath slowly to l.'iS" to 17()"’ E., turn for ^ hour. 
Rinse, soap (1 Ib. soft soap i)er 10 gallons of water) J hour at 
140" F. If necessary, the yarn may bo softened with 2 per cent. 
Turkey-red oil, hydroexti'actod and dried. 

Method 6 .—Cold Prori'Hf!. —For 100 lbs. of cotton yarn, prepare 
the following solutions, each separately:— A. 8 lbs. aniline oil, 
10 lbs. hydrochloric acid, 32" Tw., 4 gallons water; B. 20 lbs. 
sulphuric acid, 108" Tw., 4 gallcns water. Allow to cool; 
C. 14 lbs. potassium bicbromate, 4 gallons boiling water; 
V. 10 ll)s. ferrous sulphate, 4 gallons water. 

Charge the dye-beck with 300 gallons of cold soft water, 
and add one-half of the solutions A, B, C, 1> in the order 
given. Enter the boiled cotton, which should have been well 
wrung oi- hydroextracted, and work cold for one hour. Lift 
the cotton out, add the remainder of the solutions, re-enter and 
work for 1^ hours. Rinse the yarn two or three times, soap 
(240 gallons water, 12 lbs. soap, 6 lbs. soda ash) at the boil, 
wring and dry without rinsings 

Method 7.—The Soci4t6 Anonyme des Matieres Colorantes et 
Produits Chimiques de Saint Denis give the following recipe for 
a one-bath Aniline black :—For 100 kilos, of cotton mix 5 litres of 
aniline oil (pure) with 10 kilos, of hydrochloric acid, 22" B6.; allow 
to crystallise. Dissolve the ci’ystals in warm water and add the 
solution to the cold dye-bath of about 1,000 litres. To this add 
G kilos, of potassium or sodium bichromate dissolved in water. 
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The cotton may be softened and the fastness to rubbing some¬ 
what improved by oiling or soaping after dyeing. One-bath 
black is frequently dyed on a bottom dyed with a substantive or 
a sulphur black. * 

100 Ihii. of Cotton Yarn. 

■' I 

Method 1.—The yarn is well boiled and then worked for about 
15 minutes in a bath containing 1 lb. of sulphuric acid, 108“ Tw. 

For dyeing, the following bath is prej)ared:—Bibs, of aniline 
salt and 9 lbs. of sul])hurio acid, 108“ Tw.or 0 lbs. of aniline oil, 
5 lbs. of hydrochloric acid, 30“ Tw., and 4 lbs. of sulphuric acid, 
108“ Tw.;—with the addition of 9 lbs. of bichroine, ‘2 lbs. of copper 
Buljihilte and 2 lbs. of nitrate of iron, 100“ Tw. 

The yarn is worked in the cold bath for 1 hour. The bath is 
then slowly heated to the boil. The yarn is now taken out, 
exposed to the air for some time, thoroughly rinsed, soaped and 
dried. 

Method 2.—The dye-bath is prepared with :—10 per cent, 
aniline salt (Meister, Lucius, and Bruning), 14 jier cent, 
hydrochloric acid, 30“ 4’w., d’o per cent, sulphuric acid, 
108“ Tw., 13 ])er cent, sodium bichromate. Enter the material 
work J bour*cold, heat to the boil, during 30 minutes, and work 
j hour. Binse thoroughly, soap at the boil. 1 per cent, of log¬ 
wood extract may be added to the soap bath. 

Method 3.—Dissolve 10 lbs. potassium or sodium bichromate, 
2 lbs. sulphuric acid, 108° Tw., and 3 lbs. hydrochloric acid, 
32“ Tw., in 75 gallons water, stir well and ad<l 5 lbs. aniline 
salt 0 (Badische Anilin uud Soda Pabrik) previously dissolved ; 
or in place of the aniline salt, 3 lbs. 9 ozs. aniline oil 0, dissolved 
in 4 lbs. 10 ozs. hydrochloric acid, 82“ Tw. may be used. Work 
the yarn in the cold liquor for 1| hours, heat to 120“ P.; after 
1 hour raise the temperature tg 175“ P. Rinse well and soap 
for about 1 hour at 180° to 175“ P., with 5J lbs. soap and 1^ ozs. 
olive oil. Wring without rinsing, and dry. 

Method 4.—Noelting and Lehne, Auilinsehwarz, p. 54, give 
the following particulars for dyeing Boboeuf’s one-bath black, 
which is largely dyed in Prance:—* ’ 

SuliUioii (a).—0 lbs. aniline are dissolved in 9 lbs. hydrochloric 
acid, 12 lbs. suljjhuric acid, 20 gallons water. 



COLOURS PRODUCED BY OXIDATION 


333 


by K. Oehler, are mixed together in a vat of about 100 gallons 
capacity. .'50 lbs. of yarn shonld be iniprognated at a time in 
100 gallons of the li(pior, at 12'^ Tw. Turn the yarn for J hour, 
lay up, wring lightly and hydroextract. The extracted li(}uor 
should be poured back into the vessel. The yarn ought to retain 
about its own weight of liquor. 

The yarn is now well shaken and placed on sticks which have 
been ])reviously wiped over with the aniline liquor and dried. 

An ageing machine, such as described on p. 349, may be 
conveniently used. 

The ageing chamber should bo large enough to hold a whole 
day’s production; it should be [irovided with a ventilator in the 
ceiling and with a fresh air inlet underneath the door, ^’he air 
which enters is conducted into a channel in which it has to pass 
over steam radiators. I'he saturated air is ultimately removed 
by means of the ventilator. The height of the chamber should 
be at least 1.') feet, because there ought to be sufficient free space 
above the yarn in which the vapours are allowed to collect before 
they are removed by the ventilator. 

The room required for ageing may be calculated on the basis 
of 280 to 3.'50 cubic feet per 100 lbs. of yarn. Uniformity of 
temperature in every part of the ager is very essential for the 
production of a satisfactory black. For this reason the amount 
of air removed by the ventilator must be carefully adjusted, in 
order to prevent any undue draught being created. The impreg¬ 
nated yam should be evenly, but not too closely, distributed in 
the ager. When the ventilator is set in motion the temperature 
should be raised to 94’5“ F. 

Wooden laths, about 1 j inches square, with rounded-off corners, 
and about 10 feet in length, may be used in place of ordinary 
sticks. About 4^ lbs. of yarn should be placed on each lath. 
During the process of drying the laths are turned by hand in 
such a manner that within 8 fo 10 minutes the position of the 
yaiffi on the laths is reversed. 

Two hours after turning the yarn for the first time, it is given 
half a turn. This operation is repeated in intervals of 2 hours. 
The first operation, i.c., the drying of the yarn, should be completed 
in from 4*to 6 hours. For the ageing proper, which follows the 
drying, moist heat is required. For this purpose steam is 
allowed to pass into the ager until the dry-bulb thermometer 
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registers 94-5" F., the wet-bnlb, 8(1” F. During the process of 
ageing, which occupies from 0 to 8 hours, the laths should be 
turned from time to time. 

Wlien the yarn has obtained a blackish-green colour it is 
removed from the ager and entered into a bath at Ifid” to 17(1” P., 
containing, for 100 lbs. of yarn:—200 galloAs of water, (1 lbs. 
biehrorne, gills sulphuric acid. Turn quickly for 10 to 15 
minutes, thoroughly rinse and soap at 17(1" F., with 8 ll)s. olive- 
oil soap and 1 lb. soda ash per 100 gallons of water, rinse and dry. 

The impregnating bath has been given for 50 lbs. of yarn. In 
ease 200 lbs. of yarn have to be impregnated, the three following 
50-lb. lots should be impregnated in rapid succession. 

When starting, a mark indicating the height of liquor in the 
vessel should be made. The amount of liquor removed by the 
yarn can thus be readily ascertained. Some of the water con¬ 
tained in the yarn will also have passed into the impregnating 
bath which will, therefore, have become weaker. Before entering 
a fresh lot of yarn, solutions of aniline, bluestone, etc., in the 
proportions given above are added to the old bath, in order to 
bring the liquor up to the original volume and strength. 

If the bath is found to be too strong, water should be added to 
bring its strength to 12° Tw. ■ 

The intensity of the black depends upon the amount of liquor 
absorbed, thus high counts require more of the impregnating 
solution than low counts. 

Method 2.—Steep the dry yarn in a cold bath containing per 
100 gallons:—108 to 110 lbs. anUinc mlt () (Badische Aniliii und 
Soda Fabrik), 36 to 40 lbs. potassium or sodium chlorate, 13 to 
15 lbs. copper sulphate, 25 to 30 lbs. aluminium acetate, 15° Tw., 
and 5 lbs. wheat starch. 

The liquor should have a density of 7J” Tw., at which it must 
be kept during dyeing, by adding a sufficient quantity of the 
above stock solution. * 

After steeping, the yarn has to be well and evenly wrung and 
aged for about 12 hours in a warm damp atmosphere at a 
temperature of about 85° P. The ageing is completed when the 
yarn has assumed a very dark green colour. It should now be 
worked for J hour, at 160° F. in a* solution containing 2J lbs. 
potassium bichromate per 100 gallons. Finally rinse well, soap, 
brighten with soda, and treat with soap and oil. 
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Difdiif/ of Ant'd Black on Piccctinodx. 

Meister, Lucius and Briiniiig give the following instructions 
for dyeing piece-goods 120 lbs. aniline salt, 10 lbs. aniline oil, 
35 lbs. sodium chlorate, i lb. copper sulphate, per 100 gallons 
lirpior. I 

The goods are impregnated with this solution, aged and 
chromed. . 

The following is another method of dyeing an “ ungreenable ” 
aged black. Two solutions are prepared:— A — 55 gallons of 
water, 45 lbs. aniline salt, 13| lbs. toluidine, 7 lbs. acetic acid, 
18J lbs. sodium chlorate. 

Jl. 18J lbs. nitrate of iron, TO'O" Tw., 0 gallons water, 27 lbs. 
of a solution of copper sulphate (2 : 10). 

Mix 8 gallons of A with 1 gallon of B, and pad with this 
mixture. Age and develop as usual. 

The following process is recommended by Chemische Eabrik 
Griesheim-Elektron, Werk Oehler :—The pieces are padded with 
the following solutions, which are prepared separately, mixed 
when cold, and made tip with water to 100 gallons. The padding 
liijuor should stand at 12° Tw. 120 lbs. aniline salt are dissolved 
in 20 gallons 3^ pints water; 5J lbs. copper sulphate are 
dissolved in 10 gallons water; 87 lbs. 9^ ozs. sodium* chlorate are 
dissolved in 7 gallons pints water; 4 lbs. ammonium chloride 
are dissolved in 2 gallons pints water; to this are added 4 
gallons 0| pints aluminium acetate, 15° Tw. 

The cloth should be impregnated in such a manner that it 
retains about its own weight of padding liijuor. 

After impregnation, the cloth should be dried as rapidly as 
possible at a low temperature, after which it is aged for 1 to 
2 hours at a temperature of 92° to 90° F. 

The ageing is followed by chroming and soaping. 

• Vanadium Black. 

It has been found that very minute quantities of salts of 
vanadium act as very powerful oxygen carriers. For this 
purpose a solution of Canadian chloride, jirepared from ammonium 
vanadate, is employed. 

Vanadium Black is chiefly used in calico printing. 
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A. G. Green (Eng. Patent No. 10,IH!), 1907)’ suggests the 
addition of a paradiamiiw or of a jiard-umhhqilirnul to the 
])adding liquor. No oxidising agents are added. 

It is claimed for this black that tlie lil)res are not tendered, 
and that it is cheaper than ordinary aged black. 

'I'he material i.s pailded, oi’ printed with tli^ following solution, 
aged or steamed as usual, I’insed and dried, or the ageing may 
he followed by an after-treatment with hichrome, etc.:— 

Liquor :—A solution of 18 parts cupric chloride, 140 
parts ammonium chloride, and 14 parts sodium metahisulphite 
in .500 parts of cold water is added to a solution of .50 parts 
aniline, 2 parts paraphenylencdiamine, 1.5 parts hydrochloric 
acid (30 jau' cent.) and 15 parts formic acid (90 per cent.) in 
1,500 parts cold water. 

Fig. 70, illustrates a complete plant for the production of 
Aged AnUine ]Uack on cotton pieceguods, as .supplied by Messrs. 
Sir James Farmer & Sons. The cloth jaisses over the entering 
rails into the padding machine in which it is impregnated with 
the aniline solution. It is then squeezed and dried on a vertical 
drying machine with six cylinders. From here it enters the 
ageing chamber, and from this it passes to the chroming, 
washing and drying range. 

The ageing chamber contains 130 wood lagged winces over 
which'the cloth is threaded. Steam pijies are arranged below, 
on the top, and between the winces, and a steam chest is provided 
in order to prevent the formation of drops at the end at which 
the cloth enters the chamber. Partitions, to ensure the syste¬ 
matic evacuation of the vapours formed, are arranged between 
the three top rows of winces. The vapours are removed by 
means of an electrically driven exhaust fan. The cloth ultimately 
leaves the chamber near the top. It is advisable to allow a 
certain length of the cloth to run down, before passing it into the 
chroming range. ' 

This consists of six tanks which are provided with the necessary 
guide rollers, steam pipes, overflows, outlet valves, draw rollers 
and squeezers. The top rollers are pentagonal in shape in order 
to rapidly vibrate the cloth. A heavy three howl squeezing 
mangle is placed at the end of the range. Before entering the 

^ Joiirn, Soc. Dyers and (Johurists, XXIV., p. 231, 1908. 





Fig. 71. —Mather-Platt Ager for Steam Black. 
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drying range, the cloth passes through a compensator to take up 
any slack. The drying machine consists of 23 cylinders, 
arranged in three stacks, and is similar in construction to the 
drying machine shown in Fig. 44, p. 128. 

After leaving the drying machine, the cloth is plaited down. 
The whole range is*driven by one electric motor, the power being 
transmitted to the various machines by means of belts and ropes. 
The cloth passes through the machine at a.speed of about 45 
yards per minute. Power required to drive the range:— 
50 h.p. 

Steam Black. 

Steam. Black is produced by padding the cotton pieces with a 
solution containing aniline salt, sodium chlorate and yellow 
prussiate of potash. This is followed by steaming in a rapid 
ager of the Mather-Platt type for about 2 minutes and by chrom¬ 
ing for about 1 minute in a solution of potassium bichromate 
(5 lbs. per 100 gallons) at 122° I'. 

The following padding solution is recommended by Iv. Oehler ; 
40 lbs. aniline salt, dissolved in (i gallons of water, 2f> lbs. yellow 
prussiate, dissolved in 15 gallons of water, and 15 lbs. of sodium 
chlorate, dissolved in 3 gallons of water. 

For very thin, light goods, it is adv'sable to make the padding 
liquor slightly alkaline by the addition of a small quantity of 
ammonia. 

This method of dyeing Aniline black is chiefly practised in qnint 
works. 

The Mathcr-Plail A(jerfor Steam. Black is illustrated in Fig. 71. 
It consists of a chamljer made of cast iron plates which are bolted 
together, and it is made in lengths varying from 9 feet to 18 feet, 
according to the production required, by 9 feet high. 

The pieces enter and leave turough the same opening in the 
end of the chamber, which holdt'from 70 to ISOf^ards of cloth. 

Tha rollers over which the cloth passes are made of seamless 
drawn copper tubes, 5 inches diameter, and in order to prevent 
any undue strain on the cloth, every alternate one is driven. 
The roof of the chamber is formed of steam heated cast iron 
chests by means of which condensation and the falling of drops 
of water on the cloth is avoided. 

Perforated steam pipes are provided both near the top and the 
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bottom of ihe chamber for the purpose of supplying the requisite 
amount of moisture to the ageing chamber. A closed coil of 
steam pipes, for heating purposes, is placed near the bottom of 
the chamber. Doors are provided in the side of the chamber 
for the convenience of threading up, and a wet and dry bulb ther¬ 
mometer is arranged in a convenient position. 

A ventilator is provided at the back end of the chamber for 
carrying away the vapours formed. The cloth passes through 
the ager at a speed of from 50 to 80 yards per minute. Power 
required to drive the machine 3 to 4 h.p. 

Pkud’homme Bl.vck. 

PaJdhiff Solution 42 lbs. aniline salt (ML.), 20 lbs. traga- 
canth-thickening (0 : 100), 2^ lbs. aniline oil (ML.), 11 gallons 
of water ; 27 lbs. potassium ferroeyanide, 14 gallons water; 15 lbs. 
sodium chlorate, l(i gallons water. 

Dh'Henyl Black. 

In 1902, Meister, Lticius and Bruning introdiicod the 
Diphenyl Black. As compared with Aniline black, Diphenyl Black 
is ungreenablo, and it does not weaken the fibre. This is of sjiecial 
importance in the dyeing of goods which have to be “ Schreiner- 
calendered.” The Black is jtfoduced by the oxidation of either 
Diphenyl Black Base or Diphenyl Black Oil DO. The latter is 
a solution of the base in aniline oil. Goods which have been 
padded with Diphenyl Black Base I, may be taken over ordinary 
drying cylinders, but better shades are obtained by a passage 
through the Mather-Plalt. After agoing the goods are rinsed 
and soaped. Chroming is not only unnecessary, but produces 
inferior (brownish) shades. Boiling of the goods before padding 
is not necessary. 

Preparation of the Paddiny Liquor for Yarn :—The following 
two solutions are prepared separately 

1. 350 grms. Diphenyl Black Base are dissolved (warm) in 
1,500 c.c. acetic acid 9" Tw., and 400 c.c. lactic acid (50 per cent.). 
The mi.xture is cooled and stirred into 1 kilo, gum tragacanth- 
thickening (0: 100) and 2 litres water, and made up with water 
to 5 kilos. 
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2. 170 c.e. aluminium chloride 53° Tw., and 100 ^.c. cerium 
chloride 91° Tw., are mixed with 3,850 c.c. water and 250 grms. 
sodium chlorate dissolved in 750 c.c. water, and the whole made 
up with water to 5 kilos.* 

3 litres of (1) are mixed with 3 litres of (2) immediately before 
using; 2 lbs. of yarji are impregnated at a time, thoroughly 
wrung and dried at 60" C. The drying is best carried out on a 
centrifugal drying machine. (See page 350.) After drying, 
steam for 5 to 10 minutes without pressure, wash and soap. 

Paddiiiff Liquor for I'ieceqoodH 

1. 6 lbs. gum tragacaiith-tbickening (1: 10) and 71 lbs. water; 
4 lbs. Diphenyl DIack Base are dissolved (warm) in 5 lbs. lactic acid 
(50 per cent.) and 13 lbs. acetic acid, 10 per cent. Stir the traga- 
canth into it and add 141 lbs. water, to make up to 50 lbs. 

2. 2^ lbs. aluminium chloride 53" Tw., 2| lbs. chromium 
chloride 53° Tw., and 6'4 ozs. cupric chloride 77° Tw., and 34| lbs. 
water; then add 8 lbs. sodium chlorate, dissolved in 6 lbs. boiling 
water and 1 lb. oil of turpentine, and dilute with water to 
100 lbs. 

, Padding Liquor prepared irith Diphenyl Blaek Oil :— 

1. 6 lbs. gum tragacanth-thickoning (1: 10), 7| lbs. water, 6 lbs. 
Diphenyl Blaek Oil DO are dissolveil cold in 15*lbs. acetic 
acid (40 per cent.), stirred into the tragacanth and made up.wilh 
15^ lbs. water to 50 lbs. 

2. 30| lbs. water, 3‘8 lbs. liydrocbloric acid 30’5° Tw., Id! lbs. 
aluminium chloride 53“ Tw., 2^ chromium chloride 53“ Tw., 
6'4 ozs. cupric chloride 77“ Tw., 1 lb. oil of turpentine, made up 
to 40 lbs. 

3. 3 lbs. sodium chlorate, 7 lbs. water. Before using stir (3) and 
(2) into^l). 

The previously boiled pieces are padded 2 to 4 times, passed 
through the ager for about | hey, steamed in the Mather-Platt 
for 2 jpinutes, soaped at 140“ F., rinsed and dried. A more 
greenish shade of black may be obtained by adding a small 
quantity of fustic extract to the soap bath. 

Paiumine Bbown. 

' Under the name of Paramhic, the Badische Aniliu und Soda 
Fabrik have brought paraqdtcnylenediainine into the market, by 

z % 
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means of which browns may be produced on the fibre by oxida¬ 
tion. The method resembles that used for dyeing Steam 
Black. 

A more yellowish brown is, Fnscaminc (B.A.S.F.), produced by 
using 2 >ara-amino 2 >heiiol in place of Paramine. 

A similar colour is the Distraiiiwe ^rown of the Bayer 
Company. 

CoLOUIlS PuODUCED ON THE FiBRE BY CONDENSATION. 
Nitroso Bine, liesm-cinc Blue MR (Meister, Lucius and Briining). 

The chief representative of this group of colouring matters, 
wlijch are produced on the fibre by condensation, is the Nitroso 
Blue obtained from resorciiic and 2 >-nitruaodim('lh!jlamline (Nitroso 
Base M 50 per cent.). 

Piecegoods are padded in the following solution and gently 
dried:— 

24 gnus. Nitroso Base M paste 50 per cent., 50 c.c. lukewarm 
water, 8 c.c. hydrochloric acid 8()“ Tw., are thoroughly mixed, 
then add the solution of 16 gnus, resorcine in 16 c.c. water. 
To this add 20 c.c. of a solution of tannic acid (1: 1), and 60 c.c. 
of a solution of oxalic acid (1: 10). The solution is then stirred 
into lOOgrais. gum tragacanth-tliicltening (6 : 100), made up with 
water to 800 c.c. and before using, a solution of 8 gnus, sodium 
phosphate in 200 c.c. water is slowly stirred into it. 

Nitroso Blue is chiefly used in calico printing. 
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DYEINR MACHINERY 

Rybino of Loose Cotton (Raw Cotton). 

The machines employed in dyeing loose cotton may be 
divided into two classes :— 

(a) Machines in which, comparatively speaking, a largo quantity 
of dye-liquor is employed and in which the cotton is suspended 
and moved about in the liquor. 

(h) Machines in which the cotton is either lightly or more or 
less tightly packed and in which the dye-liquor is forced or sucked 
through the cotton by means of pumps, propellers, etc. 

The simplest arrangement used, consists of vessels made of 
copper or tinned copiier or wood. The former may he heated 
either by a dii-ect fire, the oldest system, or open or closed steam 
coils may be placed inside the vessel, or finally, the vessel may 
Ire made double jacketed and heated by steam; the latter arrange¬ 
ment is the most satisfactory one. In this type of apparatus the 
cotton is worked during dyeing by means of wooden poles. 
Care has to be to taken in order to prevent matting or felting of 
the fibres. 

In a machine belonging to type (a), suggested by Jagenburg, 
the cotton is moved by means of slowly revolving paddle 
wheels. 

A machine largely used in America for the dyeing of loose 
cotton is the Klamler-Weldoii Haw Cotton Dycinf) Machine 
(The Klauder-Weldon Dyeing Mac4iine Company, Huddersfield), 
which fs illustrated in Fig. 72 (cross-section). It consists of a 
wooden trough 1 containing the dye-liquor, provided with a top 
cover which prevents the steam from escaping during the dyeing 
operation, wdth openings on each side through which the machine 
may be charged and discharges. These openings are covered 
during dyeing with canvas curtains. The cover is not shown 
in the illustration. The tank is usually placed from 12 to 
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24 inches' below the floor level. The material is placed 
into the hollow metal cylinder 2, which is divided into 
four cnm])artimints by tlie ])ai’titions 8. Tlius four batches are 
dyed at the same time. Each comjatrtiuent contains an out¬ 
wardly projecting ])iece 4, which assists in keeping the material 
during the dyeing operation in a loosened »conditiou. In order 
to obtain perfect circulation and penetration of the dye-liquor 
through the material, the cojiper sheets, with which the compart-, 
ments, the cylinder heads and tlie partitions are lined, are per¬ 
forated. The doors 5, which are securely fastened during the 
dyeing operation, when opened, allow the filling and emptying 
of the material. The cylinder is rotated slowly in the direction of 

the arrow, thus carrying the 
material down into and 
through the dye-bath. The 
cylinder is driven by means 
of the gear racks (1 and 
pinion gears 7, attached to 
shaft 8. The compartments 
of the cylinder ,are so con¬ 
structed that the material is 
turned over at every revolu¬ 
tion of the cylinder. The 
capacity of the machine 
varies from 100 to 2,240 lbs. 
of cotton. A machine 
capable of dyeing from 1,000 to 1,500 lbs. of raw cotton requires 
the following floor space: 11 feet 7 inches wide, 10 feet 6 inches 
front to back; 7 feet 10 inches height above the floor line; 1J to 
2 h.p. are required to drive the machine, and the dye-vessel con¬ 
tains about 1,300 gallons of liquor. 

MachincH in trhich th( Cotton is Li<ihthi Parker}. 

The Bhodes Di/einri Machine, which is largely employed in the 
dyeing of loose cotton is illustrated in Fig. 73 (cross-section). 
It consists of the wooden dye-beck A, two partitions B, which run 
the full length of the machine, and the lattice bottom C, on which 
the loose cotton is placed. The dye-liquor is heated to boiling- 
point l»y means of the perforated steam pipes D and E. 

When the liquor commences to boil, the steam is turned off at 



Flo. 72 .—Klauder-WcWon liaw 
Cotton Dyeing Muehino. 



DYEING MACHINERY 


343 


E ; the Bteam escaping through tlie perforations in the pipes D 
forces the dyo-Iiquor upwards between the walls of the vessel A 
and the partitions R against the bathe-plates F, from which it is 
distributed over the material, penetrating it in a downward direc¬ 
tion. Thus a very rapid and thorough circulation of the liquor 
through the materii^l is obtained. 

The Drc.se Machine, which in its action resembles an open boil¬ 
ing Ider with 2 )iiller pipe, and tho Schmidt Machine in which the 
dye-liquor is circulated by means of a propeller or turbine placed 
underneath the perforated bottom of the dye-vessel, whilst largely 
used for dyeing of loose wool, 
are little used for raw cotton « D 

dyeing on account of the 
material becoming jiacked too 
tightly and thus preventing 
free circulation of the dye- 
liquor. 

Machines in which the Material 
is more or less Tiiihtl/i Packed. 

The first machine of this 
type was invented by E. Gessler 
and built by Obermaier & 

Company. It is illustrated in i j - v Ult'Tar ■ 

Pig. 74. The drawing has been ^-- —il-Y 

suqiplied by Messrs. Mather & 

Platt. The material being V 

tightly packed in this type of machj^, felting or matting of the 
fibres cannot take place. In order to obtain satisfactory results 
it is, however, essential that the packing be carried out with care 
and iff such a manner that the dye-liquor evenly penetrates every 
part of the material. The dye-liquor must be absolutely free 
from undissolved particles, becaijBe the cotton, acting as a filter, 
would retain such particles and become unevenly dyed. 

The apparatus consistsof the wood or iron cistern containing the 
dye-liquor, below which is placed the centrifugal pump for the 
circulation of the liquor. Inside the cistern, and over the delivery 
of the pump, is fixed a conical fteating, upon which rests a perforated 
cylinder. This cylinder consists of an inner and outer perforated 
easing, between which the loose cotton is tightly and evenly packed 
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and held in {)ORition by means of a lid forced down by a screw. The 
centrifugal pump forces the dye-liquor through the inner per¬ 
forated casing of the cylinder, then through the material, and 



finally through the perforations in the outer casing into the 
cistern and from here back to the pump. A small travelling crane 
is provided for lifting the cylinder in and out of the cistern. For 
a single apparatus a runner and blocks will suffice. 

The pumps and the fittings are usually made of brass, the 
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cylinder of copper. For dyeing sulphur dyestuffs the whole 
apparatus is made of iron. 

Jf it is desired to store the dye-liquor after dyeing, an overhead 
reserve tank is provided, which is connected with the hottom of 
the dyeing cistern, and by means of a special three-way valve, the 
centrifugal pump ^an be employed both for pumping the liquor 
to the overhead re.serve tank, and for circulating it through the 
material. , 

The apparatus is built in various sizes, but the following is a 
convenient size : Perforated cylinder ‘2 feel 8 inches diameter by 
3 feet 6 inches deep. A 5-inch centrifugal pump which requires 
about 4 h.p. to <lrive is employed. The cylinder is capable of 
holding about 200 lb.s. of loose cotton. . 

C. G. Haubold has constructed an apparatus for dyeing loose 
materials which resembles an ordinary hydroextractor. The 
material is packed into the cage and the dye-liquor is introduced 
through a i)erforatod pipe in the centre of the cage. After 
dyeing, the material can be imimsdiately hydroextracted. 

A machine of a holding ca 2 iacity of 1,800 lbs. of raw cotton, in 
which the dye-liquor is forced through the material by means 
of a jwwerful pump, in which the outer perforated casing is made 
in sections, has lately been brought into^the market by Jean 
Schmitt of Belfort (France). 

Dveino of Cotton Yarn. 

On account of its comparative simplicity, the dyeing of cotton 
yarn in the hank is jjractised'to a far greater extent than dyeing 
in the shape of cops, cheeses, etc. 

Rectangular vats, provided with false perforated bottoms of 
,sijch»depth that the hank, when idaced on the stick and sus- 
pehded in the vat, will hang freely without touching the bottom, 
j^re generally used. The vats,are usually made of pitch pine, 
held.together by iron bolts. The perforated steam-pipe enters at 
one end of the vat behind a wooden partition. In some vats a 
closed coil may be provided in addition to the perforated pipe, in 
order to avoid dilution of the dye-liquor by the condensed water. 
The hanks are placed on sticks by means of which they are sus¬ 
pended in the dye-liquor. 

Thus five or ten bundles of yarn are placed into the vat at a 
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time until jus^t sufficient S 2 )ace is left at the end for turning 
the hanks. The hanks are now turned either by hand or by 
j)assing a rod ( hroitchiiui alick) through the hanks below the stick, 
by means of which the hanks are lifted and given about a quarter 
turn. In this manner all the hanks in the vat are turned one 
sticlt-full after another. It is the usual jna^ice, after all the 
hanks have been turned, to lift out one or two sticks from one 
end and to transfer the hanlts to the other end of the vat. A 
certain number of “ turns” are given until the dyeing operation 
is completed. 

The hanks are then rinsed, if necessary, wrung or hydro- 
extracted and di'ied. 

Althrtugh a number of machines have been suggested for dye¬ 
ing yarn in the hank, comparatively speaking, few are used to any 
large extent. As coni])ared with dyeing in the ordinary vat, the 
initial ex])ense of the iiuichiiHis is much greater, and, unless large 
quantities of yarn have to be dyed to the same shade, dyeing in 
machines is not economical, because the changing from one colour 
to another entails a considerable amount of time and labour which 
is lost in cleaning the machine. 

Machines in which the hanks are jdaced on revolving copper or 
porcelain rollers, .similar in construction to the hank washing 
machines, are but little used. 

In CoiTon's Hank l>i/i:i)i<i Machine special sticks are used which 
have a frame attached to them, by means of which the hanks are 
lifted out of the liquor and jjartly turned. The mechanical 
arrangement is rather comjilicated. 

Spencer employs triangular rods, by means of which the hanks 
are turned, and which are carried by a framework which enables 
the hanks to be entirely lifted out of the vat. Metal rods are 
placed into the hanks for the purpose of weighting them. *• 

E. Thoen suggests the use of specially designed clips, by means 
of which the Hju-qad-out hanks are fastened together so as to form 
a long band. This may then be treated in a ;/iqr/rr or in sany 
other tyi)e of machine omiiloyed for dyeing cotton piecegoods. 

The Klaiidcr-U'diion Hank Dt/eiiu/ Machine, which is very 
extensively used, is illustrated in Eig. 75. The machine consists 
of the wooden trough containing the dye-liquor, a rtietal reel, 
specially constructed for carrying the yarn and a wooden covering 
to, .prevent the hanks, when coming out of the liquor, from 
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coming into contact with the air. In the ilhiRtration, 1 is the 
trough containing the dye-liquor, 2 a false hack, behind which 
the steam pipe 3 enters. 'I’he reel 4 consists of three metal spiders 
which consist of skeltfton frames, to which are fitted two series of 
attachnionts C) and C>, for holding the ends of the square and round 
sticks respectively, on which the hauk,s 7 arc plaoe<l. The dye- 
sticks resting in the outer holders of the spider are square, whilst 
those resting in the inner holders are round. Tl»^ square sticks 
are left square at one end, hut they are made round at the other. 
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Th? square end of each stick of the two series fits into an outer 
holder, as shown in the detailed drawing on the right. The 
round end of each stick fits rtito holder 6 on J;he central spider. 
By means of this arrangement the stick is turned on its axis, 
and, therefore, the hank is also turned. This is accomplished 
by having the holder made rotary. Projections 8, one of which 
always projects outwardly, are provided on all four sides. As 
the reerrevolves, one of tlfe projections comes into contact with 
a tripping arrangement, and thus the holder and the stick are 
turned one quarter revolution. The stick is held in position, after 
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it has been turi!ed, by a ratchet 9 and pawl 10. The round end of 
the stick is held by an outer holder 5 on the central spider. It con¬ 
sists of a semi-circular piece 11, in which the end of the stick 
rests, and a latch 12, with a spring 13, whJth holds the stick in 
its place. By pressing on the outer end of the latch, in the 
direction of the arrow, the stick may be placed into the holder, 
or taken out of it. The round sticks are made round at both 
ends. One end tits into the holder 6, the other into a corre¬ 
sponding hole on the outside spider. These sticks are not driven, 
but rotated by the friction of the yarn. 'J'ho machine is charged 
in the following manner: Each hank is placed on one square 
and one round stick, the former being placed into the machine 
first, the latter last. This is reversed when the hanks are 
removed. After the hanks have been placed into the machine, 
they are tightened by means of a lever 24, which is connected 
to the movable ring 25, which carries the holders 6. After the 
lever has been pulled as tight as required, it is secured in 
position by letting a pin 27 into a groove 28, directly under¬ 
neath it by means of a small rod 29. The reel is attached to 
shaft 30, to the end of which is fastened a worm-gear which 
causes the reel to rotate slowly in the direction of the arrow 31. 
The dye-liquor^is fed into the vat through the perforated 
copper pipe 32. Two sets of sticks are used; thus, whilst one 
set is in .the machine the other may be re-charged with yarn. 
Openings in the wooden cover are provided on each side, which 
are covered with canvas curtains when the dyeing operation is in 
progress. Thus the steam is not allowed to escape, and the 
yarn, practically speaking, is steamed between leaving and re¬ 
entering the dye-bath. For dyeing with the Sulphur Dyestuffs 
the machine is entirely built of iron and the cover is made 
watertight. The hanks are thus completely immersed in ^he 
dye-liquor during dyeing. 

The machine is, built in differett sizes; 200 to 400 lbs. of 
yarn may be dyed with Sulphur or Vat Dyestuffs, and 400 to 
600 lbs. with other dyestuffs, in one operation. Floor space 
required, 13 feet wide, 9 feet 3 inches from front to back, 
7 feet .8 inches height above floor. Power required, 2 h.p. 
Amount of dye-liquor, 3,000 gallons wlfen the material is entirely 
submerged, 1,700 gallons when not submerged. 

Cotton yarn may also be dyed in machines in which it is 
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tightly packed, and the dye-liquor forced throuf^ the material 
by means of powerful centrifugal pumps. Such machines have 
been described under “ Cop Dyeing ” and “ Loose Cotton 
Dyeing.” 


, Deying of Cotton Yarn. 

Drying by exposure to the air gives, in man^ instances, the 
best results, because the water is not completely removed, and 
the yarn is, therefore, after drying, in the proper “ condition.” 
The process is, however, slow, and requires a considerable 
amount of space. Cotton yarn may be dried in ordinary stoves 
in which the yarn is suspended on poles. Steam jwdiators, 
over wdiicli the air passes when entering the stove, are usually 
placed below a lattice floor, and an exhaust fan may be 
provided in the roof of the chamber. 

A drying stove which may be used both for drying and for 
ageing aniline black has been described under “ Aniline 
Black,” p. 333. 

A Hank Dri/iwi Machine, by means of which the yarn may 
be rapidly dried at a low temperature, is shown in Figs. 76 and 
77 (Messrs. C. G. Haubold jun., G.m.b.H.). It consists of a 
vertical axle a, which carries, both at the top aiiTl bottom, twelve 
radial arms h, between which are fixed twelve wooden frames c. 
Each of these frames carries four or six round wooden poles d, 
which carry the yarn and which can be readily taken out of the 
frames. 

The upper poles are fixed, whilst the positions of the lower 
ones can be adjusted by means of screws, in accordance with the 
length of the hanks. 

According to the number of poles used, two or three lots of yarn 
may be placed on the machine at one time. The frame is driven 
by pulleys g, the shaft f, and the bevel w'heels Steam radiators 
ar« placed below the machine. About 1,000 lbs. of cotton yarn 
can be dried on one of these machines per day. Power required, 
H h.p. 

Machines for a smaller production are also built in which the 
axle carrying the arms is ]Jlaced horizontally. In this type, the 
frames are dispensed with. One of the poles carrying the 
hanks is supported near the axis, the other near the periphery 



Fias. 70, 77.—Ehvatiou and Plan of Huubold’8 Ilauk 
Urjiiig Machine. 

of the machine. In machines of this type, which are also used 
for the ageing of Aniline black, the poles near the axis revolve 
slowly; thus the hanks are continuously turned. 

The Continuous Hank Dryiwj Machine of A. Montforts is 
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illuBtrated in Fig. 78. It is particularly suited f»ir the drying 
of sized yarn. During its passage through the machine, the yarn 
is repeatedly shaken in order to keep it soft and to prevent 
the threads from sticking together. 

The hank is placed on two sticlvs which are placed at V on 
the two travelling^ chains in such a manner that one of the 
sticks is carried by the fixed bearing a, the other by the movable 
bearing h. In order to facilitate the c,barging of, the machine 
and the removal of the banks, when dry, the distance between 
the two bearings « and h is automatically reduced, when the 
chains arrive at V. 

The hanks are now conducted into tlie stove, in which they 
travel six times forward and backward. During tlii.is time 
the sticks are continuously turned, and by means of the 
arrangement, shown in the detailed sketch below the machine, 
the hanks are shaken from time to time. The length of the 
machine is O'^.'iOm., the width 1’3 m., and the height 3‘8m. 
1,000 to 1,200 lbs. of heavily sized yarn, or a correspondingly 
larger quantity of dyed or bleached yarn may be dried in one 
machine in 10 hours. 

fn Fig. 70 the I’KC pal. I>njer of Paul King is illustrated, in 
which yarn, cops or loose cotton may be dried. It is claimed 
for this drying stove that the dried material is obtained in a 
softer condition, and that it requirt.s no “conditioning” after 
drying. The wet material comes into contact with the hottest 
air, whilst in the advanced stage of the drying moderately healed 
air is used. The wet material is placed into boxes or on 
trays a, which are pushed into the preliminary drying chamber, 
near the bottom of the chamber. The boxes move upwards 
whenever a new box is placed into the chamber. At the same 
time,*the box at the top moves automatically into the second 
drying chamber c, in which the boxes move downwards. The 
boxes containing the dried material are finally, removed at the 
bottom of chamber c. The hot air circulates through the 
chambers in the direction of the arrows on the dotted line. It 
passes first over the steam pipes in the heating chamber d, 
then in an upward direction through chamber c, from whence 
it is conducted over a larget number of steam-heated pipes in 
heating chamber e. The hot air now passes into chamber b, 
tfhere it meets the heshly introduced wot material, and through 



852 








































UlJili'Hj MAUniINJilil 


353 


which it passes in an upward direction. It is finally‘discharged 
at the top of this chamber. 

A machine working with sixteen boxes is capable of drying the 
following quantities of nfaterial in 10 hours: Cotton waste, 990 
to 1,,920 lbs.; cheeses, 1,165 to 1,210 lbs.; cops, 1,820 to 
1,430 lbs.; hanks, 1,046 to 1,100 lbs. A machine of this capacity 
has a length of 15 feet 0 inches, width 0 feet 9 inches, and height 
11 feet. The fan which supplies the air makes 1,500 devolutions 
per minute. Machines are constructed which are capable of 
drying 3 to 4 tons of material per day. 

Cop Dyeing. 

The dyeing of cotton yarn in the cop, as compared with 
dyeing in the hank, offers certain advantages. Time and 
labour required in reeling the cops into hanks and in winding 
the hanks into co])s, previous to weaving, are saved, and a certain 
loss of material inherent to these operations is avoided. On 
the other hand, a considerable initial outlay is necessary in 
connection with the machinery required, and whilst, practically 
speaking, every dyestuff'can bo emjdoyed in dyeing cotton yarn 
in the hank, a considerable number of dyestuffs, guch as the 
Alizarines, Aniline black, I'ara-red, Catechu brown, etc., cannot 
be conveniently employed for dyeing cops. 

Satisfactory results in cop dyeing depend to a large extent 
upon the type of apparatus emjjloyed, the manner in which 
it is used, the careful handling of tho material, i.e., the packing 
or tho skewering of the cops, and last, but not least, upon tho 
dyestuffs employed. It is essential that the dyestuffs should 
be perfectly soluble, and that they should exhaust slowly, in 
cop dyeing we are, there! tre, practically restricted to the use 
of the substantive cotton dyestuffs (some of which may be 
diazotised and developed or couplSd), the sulphur «dyestuffs, the 
vat cold'urs and the basic dyestuffs. The latter class of dye¬ 
stuffs frequently presents difficulties as regards level dyeing. 

The . uncertainty of regularly obtaining satisfactory results 
should also be mentioned when comparing cop dyeing with 
dyeing in the hank, because failure may be frequently due to 
only one of the many possible causes. 

Although the experience in cop dyeing has in many cases 
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been dearl;f l)OLiglit, we have now improved machinery at our 
disposal which enables a number of linns to carry on cop dye¬ 
ing with very satisfactory results. The manufacturer who does 
the dyeing for his own looms, will usually find cop dyeing to 
be a remunerative business. 

The large number of coi) dyeing machiijes which have been 
invented may he divided into two classes: (a) machines con¬ 

structed OR the Packimj, or Solid Skctccr Si/ntciii, and (b) 
machines constructed on the Perjordtcd Skrirer Si/^taii. The 
former have develoj)od out of the machines of the “ Obermaier ” 
type for dyeing loose cotton. 

Pafliiuj Systfiii. 

In the machines belonging to this system the cops are tightly 
packed into boxes, varying in shajie, and the dye-lupior is forced 
through the material by means of powerful pumps, or by centri¬ 
fugal force. Ohi'nitiiii'f Mai-hiiic hind the Middleton Machine, 
which differ in the arrangement of the boxes, will be fully described. 
As regards the dye-vessel and the arrangement of the centrifugal 
pump, the machine.s resemble the one described for dyeing loose 
cotton, Eig. 74, j). 344. The dye-vessel i.s, liowever, usually 
scjuare in shape, and in j)lace of forchig tlie dye-li(pu)r from 
the pump into a perforated cylinder, the delivery ])ipe of the 
pump is connected with the square boxes (usually six or eight in 
number) containing the cops through w'hich the liquor is forced 
from below in a vertical direction. 

In the Middleton machine the eight boxes are placed upright, 
in two rows in a frame, in such a manner that a central chamber 
is formed, into which the dye-liquor is forced and from which it 
passes horizontally through the cops. This arrangement allows 
the turning of the boxes, from time to time, in order to lorce the 
liquor through the cops alternately in opposite directions. The 
boxes and tlip entire machiiiv are usually made of phosphor 
bronze or of iron or “ nickelin,” when used for dyeing with the 
sulphur dyestuffs. 

Previous to packing the cops into the boxes, a skewer made of 
thick lead wire, hard rubber or wood, is introduced into each cop. 

The greatest care should be ekercised so as to iRick the cops 
into the boxes as uniformly as possible in order to ensure even 
l)enetration of the dye-liquor. The manner of packing one 
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of the boxes with largo twist-cops (ten cops per Ib^) is shown 
in Fig. 80 (transverse section) and in Fig. 81 (longitudinal 
section). The bottom of the hox consists of a perforated plate 
upon which rests a fairly coarse wire-gauze. A piece of 
calico, which should bo largo enough to allow it to i)e wrapped 
entirely round the ^nps, is then placed into the box. The 
packing is then commenced by first placing a small iifiantity 
of cotton waste or a cotton hank at the end of the •box, near I, 
upon which are then placed .seven cops side by side in such a 
manner that the cop “ bottoms ” touch the end of the box. 
The remaining space at the side is tilled out by a piece of wood, 
the shape of half a cop. Seven cops forming layer i are then 
placed into position Vith tlieir “ noses ” towards the nosds of 
layer 1. The siiacc on the opposite side is again tilled by a 
piece of wood. Layer 3 is 
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Pics. SO, .si. — Transverse and lonj^i- 
tiidiiuil section of Cop Ilox packed 
with cops. 


now packed in such a 
manner that the bottoms 
of the cops are placed 
against the end of the box. 

Here, as in layer 1, a small 
quantity of waste or a hank 
is placed underneath the cop 
bottoms. The packing of the next layer is now commenced 
at II, 4, followed by and (i. The next layer is commenced 

at III, 7, layer IV at 10, V at 13, and the last layer, VI, at 16. 
Smaller cops, such as ordinary pincops, are packed in the 
same manner. Four or live layers will be required length¬ 
ways, whilst eight or nine layers may be necessary to fill 
the box completely. Before packing the last layer into the 
box, it may be necessary to press the cops down. The cloth 
is finally lapped round the cops and the boxes are transferred 
to a steam-chest, in which they are steamed for 15 minutes 
to half an hour at a pressure (»f 2 to 3 lbs. il'he cops are 
now tightly pressed into the box, the wire gauze and the 
perforated plate are placed on to the top and secured by 
means of wedges. 

A machine with eight boxes will hold about 100 lbs. of cops. 
Cross-wowot spools are usually*placed flat into the boxes, either 
six or eight in one layer and two or three layers high. It is 
advisable to use more waste in packing spools than in packing cops. 
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The boxfes containing the cops are now transferred to the 
machine, in which they are securely screwed down. The centri¬ 
fugal pump should be sufficiently powerful to produce a pressure 
of about 5 to 8 lbs. in the machine, dt usually makes about 
700 revolutions per minute. It is difficult to obtain satisfactory 
results if the pressure is either above 8,lbs. or below 5 lbs. 
The co])s may be washed in the machine after dyeing, and the 
boxes are then jdaced into a special bydroextractor in order to 
remove excess of water. 

Cop dyeing machines, in which the coj)s are packed into boxes 
which are placed into a hydroextractor, have been patented by 
J. C. Hamer and by H. Judonburg. The dye-liquor is introduced 
into the centre of the cage and passed through the cops by means 
of centrifugal force. 

A special cop dyeing machine has been patented liy B. Cohnen. 
It is recommended for dyeing wdth dyestuffs which oxidise readily 
if brought into contact with the air. The cops are packed into 
boxes which are jilaced into the cage of a bydroextractor. The 
dye-liquor is forced through the cops by means of a powerful 
centrifugal pump. The liquor supply pipes are removed and the 
openings hermetically closed, as soon as the dyeing has been 
completed. The cage is then revolved rapidly, and the cops 
are hydroextracted without coming into contact with the air. 
The Ud of the machine is now removed and hydroextracting 
continued in order to force air through the material and to 
oxidise the dyestuff. 

Of the other machines which belong to the packimj system, 
those of G. de Keukelaere and of H. Schirp should be mentioned. 
The dye-vessel and the arrangement of the centrifugal pump are 
similar to that of the Obermaier apparatus. The cops or cheeses 
are packed into two large boxes, which are i)laced togetlier so as 
to form a chamber in the centre. The sides of this chamber are 
perforated and,the material is held in position in the two boxes 
by means of perforated plates. The boxes, when tilled with the 
material, are placed into the dye-vessel and a connection is made 
between the inner chamber and the delivery pijje of the cen¬ 
trifugal pump. The dye-liquor is now forced into the central 
chamber, and from here through the material. 3 to 4 cwts. of 
oops may be dyed in one operation. 

In order to dispense with the cotton waste or the hanks which 
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are necessary in packing the cops into the boxes, De Keukelaere 
patented the use of sand for filling the interstices between the 
cops. Some difficulty seems, however, to have been found in 
removing the particles o\ sand from the cops after dyeing. 

P. Mommer & (lo. also constructed a co]) dyeing apparatus in 
which the cops are tightly packed into a largo box. 

Perforated Sh'cirer Syntem. • 

In this typo of machine each cop is placed on a perforated 
skewer into which the dye-liquor is forced and from which it 
passes outwards through the cop, or suction is applied, and thus 
the dye-liquor j)asses from the outside through the coj) into the 
skewer. The end of each skewer is inserted in a perforated 
cylinder or plate. In nearly all the juodern machines pressure 
and suction can be applied alternately. 

Each cop being separately dyed, the danger of producing uneven 
shades is not as groat as is the case in the packing system, in 
which the upper layer of cops acts as a filter. Samples can be 
much more readily taken, less force is required in order to 
penetrate the material, and excess of dye-liquor can also be more 
readily removed by suction when dyeing on perforated skewers. 

Perforated skewers are, however, expensive and. fragile, and, 
therefore, frequently broken, and the perforations often become 
stopped up by loose fibres or by colour particles which causes the 
circulation of the dye-liquor to become uneven, with the result 
that white or light-coloured places appear in the cops. The 
greatest care has also to be exercised in order to skewer the 
cops properly. 

The machines of Crippin and Young, and of Graemiger, the 
latter improved by Graemiger, Whitehead, Mason and Leigh, were 
among the first maclpnes working on the perforated skewer 
principle. In the Graemiger Machine the skewers carrying the 
cops are inserted into two circular discs (cop-rafriers) which fit 
against the walls of four chambers. The two lower chambers are 
immersed in the dye-liquor and connected to a powerful suction 
pump. The discs, when filled with cops, perform a quarter 
revolution, s,nd whilst opposite the two lower chambers, the dj'e- 
liquor is sucked through the material. When the discs have 
performed the third quarter revolution, the cops are brought 
opposite one of the upper chambers, to which suction i| applied 
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l)y means nf which excess of dye-liqnor is removed. After the 
fourtli quarter revolution, the cop.s are taken away and skewer,s 
with fresh coi)s are inserhid into the discs. 

In a later type of machine invented hy Graemifi;er the cops are 
placed on rectaiiffular ])lates which slide into the dye-vessel, with 
the walls of which they form two chamhere; to which suction is 
n])plied. In lifting the ])lates out of the machine, after dyeing 
has l)(!en eofnplet(',d, they slowly jiass over two other chambers 
connected to a suction pump by means of which the excess of dyo- 
liquor is removed. 

In lii’diiniiiiit'H Machine the co))-carrier consists of a circular 
perforated plate which is placed horizontally into the dye-vessel. 
The suction jiipe of a Beaumont pumj) is connected to the cavity 
formed l)elow the cop-])late. The dye-liquor after having been 
sucked through the co])s is delivered hack into the vessel. The 
machine is provided with a cover wliich can he tightly screwed 
down in order to allow of the dyeing operation being carried 
on under pressure. 

The Caj) Di/eiiai Machine differs from the Beaumont 

Machine in that thi’ee cop plates are jilaced one above the other. 
One side of the machine can he taken out in order to .allow of the 
cop plates, ■which are conveyed on small waggons, being readily 
placed into and removed from the machine. 

The cop dyeing machines constructed hy the Zittauor Masehinen 
Fabrik (Schubert’s) and hy U. Bornitz & Co., allow the liquor to be 
alternately sucked and pressed through the cops, a decided advan¬ 
tage over the systems in wdiich the liquor travels in one direction 

only- 

A Poniitz Machine is illustrated in Fig. 8i2. The cop-carriers 
consist of perforated cylinders into which the ske-v^rs are 
inserted. Special cylinders are jirovided for twist-cops, pin-cops 
and for cross-wound spools respectively. 

In the illustmtion one of the‘cylinders is used as a cop-carrier, 
whilst in the other cotton hanks, warj)s or loose cotton may be 
packed in the same manner as descril)ed under “Loose Cotton 
Dyeing ’’ in the Obermaier apparatus. The apparatus is usually 
made of copper, except for dyeing the sulphur dyestuffs, when it is 
entirely constructed of iron. Two cop-cylinders are generally 
placed into one dye-vessel and a powerful centrifugal pump is 
provided for the circulation of the liquor. The direction of the 
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dye-liquor‘througli the cops San be readily reversed from tinfe to 
time by means of two three-way valves. Provision is also made 
for removing the dye-liquor from the vessel after the dyeing 
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operation ha'd been completed, and the apparatus is also usually 
connected either to a compressed air or a vacuum cylinder by 
means of which the excess of dye-liquor can be readily removed 
from the cops. It is, therefore, not necessary to hydroextract the 
material after dyeing and before placing it into the drying stove. 
The power required to work one machine i^ about h.p., and 
the dimensions are: length 2,709 mm., width 1,800 mm., 
height 1,400 mm. The following quantities of material can be 
dyed in a machine provided witli two cop-cylinders in one opera¬ 
tion : 1,620 pin-cops or 972 twist-cops, or 160 cheeses. The 
apparatus may also be connected with the steam sn)q)ly in order 
to allow the cops to be steamed previous to dyeing. 

A new I'dtcnt Cop Ihieimj Machiiw of Mefssrs. Mather & Platt 
is illustrated in Fig. 83. It is specially suited for dyeing with the 
sulphur dyestuffs, because neither the material nor the liquor comes 
into contact with the atmosphere during dyeing. The cop-carrier 
consists of a perforated cast-iron drum or cylinder, which, when 
filled with cops, is enclosed by a perforated casing made of 
special metal and lowered on to a seating in the dyeing cistern, 
the lid of which is afterwards closed and bolted down. The air 
is exhausted by moans of an ejector both from the dyeing cistern 
and the receiver, and the liquor is then allowed to flow from the 
liquor tank until both vessels are rather more than half full. 
The steam is then turned on, and the liquor is forced out of the 
receiver into the inside of the cop-cylinder and through the 
perforated skewers and the cops into the dyeing cistern until the 
drum and the material are completely immersed in the liquor. 
By means of an automatic arrangement operated by a float in 
the receiver, the steam connections to the receiver and the dyeing 
cistern are now reversed, and thus the liquor is forced out of the 
cistern through the cops back into the receiver. The Sow of 
liquor is reversed about 40 times per minvfiie. After the dyeing 
operation is completed, the liquov, if required for future use, is 
allowed to run into the liquor tank. Excess of moisture is extracted 
from the cops by causing a pressure of steam to accumulate in 
the dyeing cistern, then suddenly opening a large valve which is 
in cqimection with the inside of the cylmder, thus relieving the 
pressure and allowing the steam tb blow the liquor but of the 
cops into the liquor tank. The cop-cylinder is then removed 
from the dyeing cistern by means of a lifting arrangement, placed 



Automatic 



on its siile, the outer perforated casing which holds the coj 
position during dyeing is removed, when the cops readily 
out into boxes in which they are conveyed to the drying sto' 
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When dyehig in the cold, a centrifugal pump is employed, in 
place of steam ])ressuro, for circulating the liquor. The flow of 
the dy(!-liqnor is reversed by ojievatiiig a special valve. The 
machine can be employed for dyeing cops spun either on muJfn 
or on riiHf frames; in the latter case it is necessary to s])iii the 
yarn on perforated “nickelin ” tubes which fll* th(‘s])indlea of the 
ring frames, instead of spinning on the ordinary pirn. Cross¬ 
wound bobbins or cheeses, wound soft on to perforated paper 
tubes, can also be dyed in this machine. 50 lbs. to 180 lbs. of 
cops may be dyed at one time and the pump requires from 3 to 
4 h.p. to drive. 

Cheeses or cross-wound bobbins can bo dyed on any of the 
machines desci'ibed by employing suitable skewers. The liquor 
penetrates much more readily and fewer difficulties are, therefore, 
experienced in dyeing cheeses than in dyeing cops. 

S))ecial machines for dyeing cheeses have been constructed by 
Holle & Co., and by Mather & I’latt. In the foi-mer, two cheeses 
are placed on one skewer, whilst in the latter the cheeses are 
packed into a ])Brforated eyliiider (not unlike the cylinder used in 
an Obermaier loose cotton dyeing machine), which revolves slowly. 
The dye-liquor is forced from the outside, through the material, 
towards the centre of the cylinder. 

Dbyino ok Cops. 

Cops may be dried in special drying machines, such as King’s 
(Pig. 79, p. 352). or they may be placed on hurdles and dried 
in ordinary stoves. The temperature in the stove should not 
be too high and the air should not circulate too freely, or certain 
colours will produce “ hronziness " on the outside of the cops. 

It is advisable to cover the cops, whilst in the drying ^tove, 
with a thin cloth in order to prevent unevenness. 

The cops are usually conditioned after' drying. For this 
purpose they are placed into largft wicker baskets, covered with 
a damp cloth, and allowed to remain in a cellar, or room, con¬ 
taining a moist atmosphere, for two to three days. This is 
particularly necessary with cops which have been dyed in 
machines in which they have been tightly packed, because the 
cops ‘have usually been pressed oul: of shape. The cop again 
obtains its original roundness as soon as it has been allowed 
to absorb the necessary amount of water. 
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Foam Dybiko. 

Ill Foam Di/Fniii, iirHl flU"f:;estecl by C. Wankc, the material 
is not actually brongftt into contact with the (lyo-li((nor, but is 
dyed by the coloured foam produced by boiling tho dye-licpior. 
This method is suited for dyeing hanks and cheeses, but it does 
not Ar satisfactory result* when applied to cops. The simple 
appai^lp shown in Fig. 84 
consists of a wooden box, 

1 ni. scpiare by 1'6 to 1‘8 ni. 
high, which is provided with 
a closed steam coil, 4 to 
T) cm. diameter, llie material 
(about to 2 cwt.) is placed 
into a cage made of lattice 
work, supported by feet, by 
means of which it is raised 
about 0'25 in. from the floor 
of the dye-vessel. 

The dye-liquor in the vat 
must not reach up to tho 
bottom of the cage. In order 
to produce frothing of the 
liquor, a small quantity of 
soap or Turkey-red oil is 
added. No salt should be 
added when dyeing with the 
substantive cotton dyestuffs, 
whilst the necessary amount 
of sOj^ium sulphide should be 
added when sulphur dyestuffs Pio. S4, - E(mm Dyeing Apparatus, 
are used. 

The dyeing operation is caitied out as follows : The dye-liquor 
in’the vat is heated to the boil, the cage containing the dry 
cheeses or hanks is placed into the vat, and sufficient steam is 
turned on in order to keep the material practically covered by 
the foam. 

Although the amount of steam consumed is considffi-able, 
foam dyeing is extensively used, chiefly on account of the 
simplicity and the cheapness of the apparatus. 
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DTEiNa OF Cotton Warps. 

Sometimes eolton is dyed in the hank and afterwards made 
into warps. It is, however, more convonipiit and much-cheaper 
to dye the warp in special warp dyeing machines. According 
to tho nutnhei' of compartments or l)oxes tljrougli which the 
warp has to pass we have fiai-bax, fhrcc-hnx, and 

foiir-liox warp iji/eiiai mnchbicK. 

For dyeing special colours, such as catechu brown, logwood 
black, etc., warp dyeing machines consisting of even a larger 
number of boxes are used. (See “ Catechu ” and “ Logwood.”) 

Pig. 85 illustrates a Fonr-lio.r Warp Di/eing Marhinr of 
J. Jaclason, of Todmorden. • 

It consists of three dye-becks made of pitch pine, 3 inches thick 



provided with the nece8.sary steam-heating pipes, guide rods, 
and draw-off valves. Each compartment is fitted with four 
copper guide rollers above and five below the surface of the dye- 
liquor. Squeezing rollers—tho bottom ones made of iron, the 
top ones of sycamore—are placed between each compartment, 
and also at the delivery end of the machine. Pressure is apjjlied 
to the rollers by means of screws and sp^rings, or, in some 
machines, by levers and weights. The warps travel in the 
direction of the «rrow, over thd lattice-work, into the first 
box. They are guided up and down over the copper rollers, then 
through the first set of squeezing rollers into the second box, 
and BO on, until they leave the machine, after having passed 
througli the last set of squeezing rollers. The boxes,may all 
oontam the same kind of liquor or they may be charged with 
different liquors. The dimensions of the machine and the 
dit^meter of the rollers are given in the sketch. The speed of the 





DYEING MACHINERY 


366 


bottom squeezing rollers is about 30 revolutions, per minute, 
and two to six warps are passed through the machine at one 
time. Some colours may he dyed in a single passage through 
the machine (one emj), whilst 
others require two or more 
passages. 

The top guide rollers slnjuld 
be placed below the surface of 
the dye-liquor if the machine 
is to be used for dyeing with 
the sulphur dyestuffs. 

Cotton warps are now fre¬ 
quently dyed on the beam in 
special machines working on 
the principle of the “Pornitz” 
or the “ Zittau ’’ cop dyeing 
apparatus. Pigs. 86 and 87 
illustrate a Harp Di/rinii 
Mdchiue of U. Pornitz, in 
which the warp is treated in 
a closed vessel. The machine 
is particularly suited for dyeing 
with the sulphur dyestuff’s. It 
consists of the cylindrical dye- 
vessel A, provided with a steam 
heating coil, which can be 
hermetically closed by means 
of lid B. The dye-liquor is 
alternately pressed and sucked 
through the w.irp by means of 
the bfeara duplex pump C, and 
the three-way valv* D and K. 

The warps are wound on peg- j,,,, iv-nitz’s Warp Dyeing 
forated beams and small waggons Machine, 
are used for transporting the 

same. After the warp has been placed into position in the dye- 
vessel A, the lid B is closed and the dye-liquor is alternately 
pressed find sucked through the warp. In order to conduet the 
washing in the apparatus, it should be connected to a high- 
pressure water supply. P’or the purpose of removing excess of 
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moisture compressed air may be introduced through valve F. 
The washing may be conducted outside the apparatus by placing 
the beam on a special stand, to which the high-pressure water 
and the compressed air supply are connected. Length of 
apparatus, 8,1)00 mm., width, 2,000 mni., height, 1,.500 trim. Six 
or even more warjis may be conveniently dye^ in one apparatus 
per day. It is impossible to sample during dyeing, and the 
apparatus can, therefore, only be employed for dyeing standard 
shades, chiefly blacks, where sampling is not required. 

A similar apparatus, in which the dye-vat is open, may be 
used for dyeing with the substantive dyestuffs. It resembles 



an older type of the Pornitz cop dyeing machine, in which 
the perforated cylinder is held in the dye-vat in a horizontal 
position. 

The warps are usually dried on cylinders similar to thoscvused 
in drying cotton piecegoods. A. Sixlccu-CnJimkr War]) Drying 
Machine, of J. Jackson, Todmorden, driven by means of friction 
plate and pulley, fVliich allow accurate adjustment of the sp^pd, 
is shown in Fig. 88. 

Cbabbing. 

CrajMng, a special scouring operation, which was formerly 
exclusively applied to union piecegoods (cotton warp and 
woollen weft) is now, however, also used in preparing cotton 
piecegoods, such as linings, for dyeing. It materially affects the 














Side Elevation. 

Fig. 89.—^Treble Crabbiog Macbine. 
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finish, making the fibres brighter and giving the bliric a closer 
appearance. 

Simile, dovhle, or frchle crahUiig machines are used, in which 
the pieces are crabhe(]| once, twice, or three times respectively. 

A Treble Crabbing Machine of Messrs. Knowles & Co. is 
shown in Fig. 83. Previous to the crabbing, the cloth is wo\iud 
on the beam A, by means ,of a friction driven two-si)eed gear, 
which allows of the speed being varied in accordance with the 
diameter of the hatch. I’rom the roller .1, which is provided 
with a brake, the cloth is wound under tension onto roller C. 
Considerable pressure is put on the 61oth by means of the heavy 
iron roller J). The amount of pressui'e can he regulated by 
means of a rack and pinion connected to rollei' D. T^e first 
trough is usually filled with boiling water, to which sometimes a 
small amount of soda is added. TTie piece, when completely 
wrapped onto roller C, is allowed to revolve for some time in the 
hot water. 

After this, the cloth is wound from roller C onto roller E, 
on which the operation is repeated. The second trough 
usually contains boiling water. 'The cloth is now crabbed a 
third time by winding it from roller K onto roller F, tbe third 
trough usually containing cold water. 

I’or some classes of goods the crabbing is follSwed by steam¬ 
ing. The piece on roller F is wound on the perforated steaming 
roller G, when steam is blown through the fabric for about 
10 minutes. P'roni G, the cloth may bo wound on a second 
steaming roller on which the steaming operation is repeated. 
Power required, (i to 10 h.p. 


Dybinc. of Cotton Pikoisgoods. 

The machine whi»h is most commonly used in dyeing cotton 
piecegoods is the Lancashire jigger illustrated in Fig. 90 (Sir 
James Planner & Sons). It q^nsists of the dye-beck made 
either of wood with cast-iron ends, or entirely of cast-iron, pro¬ 
vided with the necessary guide rollers. In the jigger shown in 
the illustration, the vessel and the rollers are made of glazed 
earthenware. The steam-^npe is formed in the eartheliware 
itself, and is provided with a number of perforations along the 
bottom of the vat. The outlet is also formed by this pipe, a 
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valve being placed at the end opposite to that at ■which the steam 
enters. In order to dye in a very “ short ” hath the jiggers are 
frequently built very narrow at the bottom. 

In working the jigger, the cloth is d/rawu from tlie batch 
through the dye-liquor and wound onto another roller at the 
opposite side. One such passage of the cloth through the 
machine is termed “ one end.” This operation is repeated 4, 6, 



or 8 times, and the cloth is ultimately run onto a batch-roller 
placed on top of one of the driven rollers. *■ 

The rollers are driven by moans of bevel wheels and clutches, 
which receive the motion from a Ijiugitudiual shaft along which 
a number of jiggers are placed. »A break is pat on the roller from 
which the cloth is di awn in order to keep it at a uniform tension. 

The speed of the cloth is about 45 yards per minute. Power 
required; 2 h.p. 

Inqdace of using live steam, it is sometimes preferable, e.g., in 
dyeing with some of the substantive dyestuffs, to employ a closed 
steam coil. 
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Figs. 91, 92.—Dye-Beck. 
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The Dye-Ecck, Figs. 9r(end elevation) and 92 (side elevation) 
(Mather & Platt), although chiefly used in print works, should be 



93.—Three-Bowl Padding Machine. 
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mentioned here. The heck is generally made of cSst-iron, from 
8 feet to 9 feot long. A square wooden wince is provided over the 
centre of the heck, and over this the cloth, in the rope state, passes 
spirally many times. Each strand coming over the wince is piled 
loosely in the dye-heck. The various strands are kept apart liy 
means of wood or •earthenware guide pegs. The cloth travel's 
spirally from one end of the Beck to the other. The one end of the 
cloth coming out of the heck is brought back over g^iide rollers to 
the entering end of the heck and is then stitched to the other end • 
of the cloth. In this manner the cloth may he passed through 
the machine continuously for any convenient lensth of time. 
About 1,000 yards of cloth 
can he treated in *an 8-feet 
dye-heck at one time, and 
about 1 h.h.p. is required to 
drive the machine. 

The Padding Machine may 
be used for preparing the 
cloth with beta-naphthol, for 
impregnating with the aniline 
solution in the dyeing of 
Aniline Black, and, as already 
stated, for dyeing of some of 
the substantive and the sul¬ 
phur dyestuffs. h’lo. 94.—Walker’s Jigger. 

Eig. 98 shows a Three- 

Bowl Padding Machine of Messrs. Mather & Platt, Ltd. The 
cloth enters through the swivel entering rails into the liquor 
trough, which is provided with brass guide rollers. The excess 
of liquor is squeezed ont by means of two India-rubber bowls 
and one brass bowl.^which are weighted by compound levers. 

In order to ensure the cloth passing through the “nip” 
perfectly straight, a special “■ lelf-sharpening Scrimp rail” is 
fixed in front of each nip. After squeezing, the cloth may be 
either batched or plaited down. 

If necessary, the cloth may be passed once more through the 
liquor after the first nip. ^ , 

The machine is driven by means of gearing with pulley pro¬ 
vided with a friction clutch, and the power required to drive it, is 
from 6 to 8 h.p. 
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A special tfpe of Jigger is the one illustrated in Fig. 94, built 
by Messrs. Samuel Walker &. Co. It diffos’s from the ordinary type 
in that a large well-balanced drum is placed in the dye-beck, by 
means of which tbe fabric is kept at the fy.ll width whilst passing 
through the dye-liquor. Tbe jigger can bo worked with a very 
small quantity of liquor, and it is cbn’nuid tbalj bettor peneti'ation 
of the fabric is obtained. V(!ry little te.nsion is exerted on the 
cloth lengthways, and it is, therefore, particularly suited for 
dyeing light fabrics. 

Pig. 95 is a complete plan of a Bleaching, Dguiiig, Mercerising 
and Finishing Works, prepared by Messrs. Mather & Platt. 
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TESTING OF DtESTUPPS AND FIBRES. 

Analytical methods have been suggested liy means of which. 
is possible to ascertain accurately tho'strength of certain dyestuffs. 

Of these may be mentioned tlie method sugge.sted by Eawson 
of titrating basic colours with acid colours, c.g., Night Flue with 
Naphthol Yellow and the one suggested by Knecht of tStrating 
dyestuff solutions with a solution of tilarous chloride.^ 

These methods are chiefly applicable in cases where it is a 
ijuestion to ascertain the strength, whilst dye-trials are indis¬ 
pensable when it is necessary to ascertain the exact shade of 
the dyestuff. In many instances the strength of a dyestuff is 
of secondary imjiortance, whilst hrilliancy and shade are the 
principal considerations. Thus, for instance, a red or a yellow, 
although superior in strength, may be absolutely valueless if 
slightly duller than the standard dyestuff' used. , 

The different types of Cdlurmct' f which have boon suggested 
have, comparatively speaking, been found of little practical 
value. Fairly reliable results can only be obtained if the dye¬ 
stuffs, which have to be compared, are identical in shade and free 
from impurities. 

In order to obtain results which are comparable with those 
obtained on an industrial scale, dyeing experiments should, as 
far a» possible, be carried out under conditions which resemble 
those existing in tjje works. The artificial dyestuffs frequently 
coiltain foreign substances, such as dextrine, Glauber’s salt, 
common salt, sugar, etc. Although it is true that in some 
instances such substances are added in order to produce a cheaper 
product, in many cases the addition is absolutely necessary for the 
standardisation of the dyestuff'. Substances may also have to 
he addec\in order to increase the solubility of the dyestuff, .whilst 

^ Jonrn. iS'gc. Oi/tra and ColonristSy 1888, p. 82. 

Ilnd., iyu3, p.' 169; 1904, p. 97 ; 1905, p. 292. 
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in some cases ^lie presence of salt and Glauber’s salt in a dyestuff 
is due to the method of manufacture. 

Mixtures of dyestuffs (when mixed in the powdered state) can 
usually be readily detected by blowing a small quantity of the 
dyestuff on to a wet sheet of filter paper, or onto strong sulphuric 
acid contained'in a porcelain dish. 

Another method consists in suspending a strip of filter paper 
in such a manner that the end dips into the dyestuff solution. 
The capillary attraction of different colouring matters varies, and 
it will, therefore, soon be noticed that zones are formed, the upper¬ 
most being colourless and containing water only, whilst the lower 
ones contain the different colouring matters. The detection of 
colouring matters by means of capillary analysis was suggested 
by Goppelsrooder. 

Both the cheniiciils and the dyestuffs coming into the works 
ought to be regularly and systematically tested. Ear too little 
attention is paid to tbi.s matter in many works. Serious mis¬ 
takes might often be corrected, trouble avoided, and loss of 
time, material and labour saved, by the introduction of a proper 
system of testing. 

Whilst quantitative chemical analyses are usually carried out 
with the necessary care and accuracy, the testing of the dye¬ 
stuffs is often done with much less care. As a result disputes 
arise fvhicli might be easily avoided. 

It should be pointed out, that in order to obtain reliable results 
in testing dyestuffs every part of the work must be carried out 
with the greatest accuracy and care. 

Flasks, beakers, pipettes, etc., which are used, should be 
cleaned with strong sulphuric acid and thoroughly rinsed in 
water and finally in condensed water. 

Except in special cases, a rule should be made to alwaysVeigh 
out the same quantity of dyestuff and to dissolve it in always the 
same number of c.c. of distilled w%ler, in order to avoid mistakes. 

The standard dyestuffs should be kept in well-stoppered bottles 
in a dry room. 

The dyestuff (1 grm. or 2 grms.) is weighed and carefully 
transferred to a clean, perfectly dry fiask. 

TT^* necessary quantity of boiling* distilled water is measured 
in a cylinder and a small quantity is added to the dyestuff con¬ 
tained in the flask, which is immediately well shaken, in order 
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to moisten the colour particles and to make the, whole into a 
paste. The remainder of the water is now added, the flask 
shaken a few times and placed into a boiling water-bath, in 
which the flasks are^ allowed to remain for a short time, 
being frequently shaken. !f all the flasks belonging to one 
experiment are kept in the water-bath for the same length of 
time, re-measuring of thq solution before pipetting is not 
necessary. 

The strength of the solution naturally varies with different dye¬ 
stuffs; it is usually either 1 jier cent., | per cent., or } per centT* 
Whatever strength the solution is made, it is well to calculate 
the number of c.c. required, corresponding to the percentage of 
dyestuff, calculated,on the quantity of material to be dye^. 

The volume required is obtained by the following formula :— 

Weight of inateriol to Im ilypfl, in graitinios X per cent, of dyestuff required 
Strength of the dyestuff Boiiition, lu per cent. 

— voluuio in c.c. of dyestuff solution required. 

A simple system like this, if always adhered to, will in many 
cases avoid miscalculations and mistakes. 

Dye beakers of glass or hard-glass may be used, but beakers 
of Berlin porcelain are best suited. The following sizes are 
chiefly used:— 

I. n. 

Depth, Inches. . . . 4| .'5J 

Width ,, . . . ^ 3 

Capacity, c.c. . . . 2,50 500 

Size II. is usually employed for dyeing cotton hanks. 

Glass rods are used to support the hanks or to turn the pieces; 
they should be bent for dyeing the sulphur and the vat dyestuffs. 

Cofton hanks are ujore conveniently handled than pieces.. 
The hanks should Jbe laced with strings and the strings marked 
with knots, whilst pieces ma,^ he distinguished by cuts or by 
hohis cut into them. * 

Large cotton hanks are best divided into small hanks each of 
about 10 grms. weight. In order to obtain a number of hanks 
equal in weight, without the necessity of reeling off some of 
the cotton, a large numbeii of hanks should be divided, and by 
placing ohe hank on each side of the balance, those equal in- 
weight are placed together into a bundle. 


HI. , 

51 . 

U 

650 
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In order obtain an idea of the strength of the sample to 
be tested, small quantities of both the standard solution and 
of the sample are poured on filter paper. Anybody skilled in 
colour testing will bo able to at once decide as to what strengths 
should be dyed in order to obtain an accurate result. 

It is the usual practice to dye the standard dyestufif one strength, 
and the sample three, four or mqre different strengths, one of 
which should /iltimately bo identical in strength with the standard 
shade. If one of the two samples appears much stronger than 
the other when poured on filter paper, it may be advisable to 
take a measured quantity of the stronger one, and to dilute it 
with water until it is approximately the same strength. In 
this manner it is (juite easy, even in sucli a case, to obtain 
a satisfactory result the first time. 

When testing Water Blues, Soluble Blues, Cotton Blues, etc., 
it is in many instances necessary to develop the colour on 
the filter paper by pouring weak sulphuric acid over it, before 
judging the depth of shade. 

1 per cent, or 10 per cent, standard solutions of all the 
ingredients which have to be added to the dye-bath, such as 
Glauber’s salts, soda, soap, etc., should always be made and 
kept handy. 

When dyeing the substantive dyestuffs it is usually not neces¬ 
sary 'to wet out the hanks, because they may be entered into the 
boiling dye-bath. 

For dyeing the basic dyestuffs, a number of hanks are 
mordanted at a time, and dried after thorough rinsing. Before 
dyeing, the hanks are placed into hot water and squeezed well by 
hand in order to wet them out evenly. They should then be 
wrung and thoroughly shaken. A small quantity of acetic acid 
or alum should be added to the dye-bath, the hanks entered cold 
and turned for some time rapidly. The beiikers are then placed 
into the water-bath, which is gradually heated to the boil. They 
are now removed, and the hanks turned for some time in* the 
cooling bath. The hanks arc finally wrung and dried without 
rinsing. 

Alizarines and other mordant dyestuffs are usually dyed on 
cloth’whieh has either been padded with the mordaht, or on 
which one or more mordants have Ireen printed in stripes. 

The substantive and the sulphur dyestuffs are best dyed on 
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hanks. The additions, such as soap, Glauber’s salt, soda, etc., 
are used in the proportions given for dyeing these dyestuffs. 
The total amount of liquor. La., water and dyestuff solution and 
additions, used in each, beaker, must be the same in one and the 
same experiment. The dyeing is conducted for one hour at the 
boil. A water-baty charged with a solution of common salt or 
calcium chloride, or, preferably, with glycerine, may be used in 
order to produce the required temperature. . 

Each hank when removed from the bath should be carefully^ 
wrung over the beaker by means of two glass rods, and fresh 
hanks entered into the baths, in order to exhaust the dyestuff 
as completely as possible. These “ exhausts ” are valuable in 
ascertaining the efact strength of a sample. It will frequently 
be found, that when two hanks are equal in depth and shade, the 
exhausts may show a considerable difference in strength, a fact 
which would indicate that the dyestuff which gives the stronger 
exhaust, if used in a standing bath, will require the addition 
of smaller quantities of dyestuff for dyeing subsequent lots of 
material. 

In some instancess the shades of the exhaust may give an 
indication as regards the purity of the dyestuff. A dyestuff which 
gives an exhaust which is duller in shade than the standard, 
should be considered as inferior. ^ 

If a sample consists of a mixture of different dyestuffs which 
do not possess the same affinity for the fibres, the exhausts 
will often reveal this fact, and thus the dyer may be able to avoid 
trouble when dyeing on a commercial scale. 

Rinsing of the hanks after dyeing is not always necessary. 

A number of the substantive dyestuffs alter in shade during 
drying, and it is, therefore, necessary to allow the hanks to 
cool and to expose them to the air for some time before they are 
examined. 

If in practice the dyestuff under examinatioa is after-treated 
by ?)ue of the methods described, or if it is diazotised and 
developed or coupled with paranitraniline, two hanks should 
be dyed in each beaker, one of which is dried, whilst the other 
is after-treated. , 

The Dye-hath .—Whatever type of bath is used for heating 
the dye-beakers, the temperature must bo the .same in every 
part. Steam-heated baths have been suggested, but in these it 
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has been foujfd exceedingly difficult to obtain even temperatures. 
Fig. 96 represents a simple type of Water-Bath which has been 
found to give very reliable results. It is heated by means of a 
closed steam-coil, but if steam is not avaikble gas may be used in 
place of it. The steam-coil enters at the side, it passes out 
through the centre of the bath, and is connected to a steam-trap. 
Immediately above the steam-coil ajud underneath the false per¬ 
forated bottojn is placed a stirrer, which can be rotated from 
^ time to time by hand. Thus any unevenness in heating is 
readily equalised. The lid should fit tightly, but is loose in 
order to allow of its ready removal for the purpose of cleaning 
the bath. The holes for the beakers should he made fairly large 
and C(j])per rings fitted with rubber rings, which lit tightly round 

the beakers, should be pro¬ 
vided for holding them. As 
shown in the sketch, the 
beakers are held by the 
rings, and they do not 
touch the perforated bottom. 
The steam is carried away 
through a fairly long, wide 
outlet pipe, fixed at the back 
of the water-bath. The bath 
may be made to hold from 
six to twelve or more beakers 
at a time; but it is not advisable to build it to hold more than 
twelve beakers, this being about the largest number of hanks 
which can be turned conveniently and efficiently by one person. 



Fl'i. 96.—Uxporimcntal l)ye-l!ath. 


Detection of Dyestuffs on the Fibre. '' 

t 

A sound knowledge of the different methods of applying the 
various dyestuflk is absolutely e'ssential in order to snccesjfully 
determine the dyestuffs and mordants which have been used in 
dyeing textile materials. 

For the purpose of a more exhaustive investigation the reader 
is r^eferred to the excellent tables (jompiled by A. G. Green and 
others.' 

* Journ. Soc, Dyers and Colourists^ XXIIL, p. 252, lfK)7. 
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The reactions suggested by G. E. Holden * will be^found useful 
for the rapid identification of the principal dyestuffs used in 
cotton dyeing. 

The principal reagents used are:—Chloroform and titanous 
chloride. The solubility of the, ano-colours in tlio former was 
first noticed by R. Meldola, whilst the lattoi’ was recommended 
as a reagent for the^dentifici^tion of dyestuffs by E. Knecht. 

1. The pattern is boiled in water. All shade.s dyftd direct with 
the substantive cotton dyestuffs “ bleed.” 

2. The pattern is boiled irith a solution of titanous eldoride 
(the reagent must be first boiled with a small (puintity of hydro¬ 
chloric acid to remove traci’s of siilplnirettfid hydrogen). The 
substantive cotton dyestuffs dyed direct or developed or coupled 
are discharged to wliito oi’ yellow. The basic dyestuffs are in 
most cases completely discharged; the fibre remains a dull 
yellow or brown colour. The presiuice of tannate of titanium on 
the fibre can bo confirmed by boiling the stripi)ed pattern for a 
few seconds in a s(dution of logwood, when a dirty puce colour is 
obtained. The sulphur dyestuffs give off sulphuretted hydrogen. 
They are reduced by the action of titanous chloride, but on 
washing with water and o.vposure to air the colour returns. 
It should be mentioned that a number of tho vilt dyestuff's and 
further, materials wdiich have been strip])ed with hydrosulpliites 
and re-dyed with sulistantivo dyestuff's, when boiled with titanous 
chloride, give off .sulphuretted hydrogen. 

3. The pattern is treated with cold ehloroform. Insoluble in 
chloroform are: The substantive cotton dyestuffs, dyed direct, 
after-treated, diazotised and developed or coupled; the basic 
dyestuffe, when properly fixed; the sulphur dyestuffs; the 
Alizarines, excejit yyjiero otherwise stated in the tables; iron- 
buff and catechu brown. Other dyestuffs which are insoluble 
will be mentioned under the resfiective headiugsf 

4. A suhilion of bleaching powder, Tw., with the addition 
of a small quantity of acetic acid, is used for distinguishing 
some of the dyestuffs. 


■ Jourii. Soc. Dyers and Volimrists, XXV., p. 47, 1901). 
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JJbds, Pinks and Clarets. 

Chlorutoiin. Ult'aeliiiij; I’uwder Suliitiou. 


1. ParaiutruniJiiio Kod. Intense ainlxjr color- — 

ation. 

2. ranimtnxtrthoanisi- Itcddish-oraii^e color- Not iiffocted. 

<lino lied jifion. 

d. Azo Pink lloddiVh-oran^o colcir- Jlright yellow-orange, 

ation. 

4. Chloranisidine KeJ Jlo<ldi,sh-orango (‘olor- Very sU)wIy discdiargcd. 
ation. 

o. TMo Indigo Scarlet II. lled-coloimidVolutioii. — 

G. Alj>)m*naplitliylaiiiinc lutcnise red-colouiod 
(’larct. Holution. 

7. Para llod and Direct Intense aniPer color- 

Bhie. ation. 

8. Indanthrcuo (laret 0. Sliglitly soluble, brown • - 

ish-red solution. 

9. Thio Indigo lied D. Strong red fluorescent 

solution. 

10. Vat Hed lb Strong rod fluorescent 

solution. j 

11. llolindonc* lied •> lb lled-violet solution. | Tifonoii.s chlorvlv 


HohdlGH.. 


12. Alizarine Hed. 

13. llhodamine tMi tannin, 

- chroino or aluinijia. 

14. Ali'saiino Bordeaux. 

Insoluble. 

Dedicate lluorescent 
tint. 

Insoluble. 

Mai'ooji-coloured fibre. 

Dirty brown. 

Violets. 



1 « 

I Tfie Pattoni in sjiottcd with 


' 

I nitric add. 

1. Tndunthrc/ic Violets. 

■ 1 

Ifeddihh-violet flunr- | 

Grej -black BiK)t. 


1 eseent solution. ' 


2. Thio Jii(lif!;o Ked and 

! Iteddisli-vidlet dnor- 


Indigo mixtures. 

1 esc.cnt solution. 

I Eed-i«di)urod spot. 

3. Oiba V'^ioJot If. i 

^ llliio-violot solution. 


4. Qtba Violot 11. 1 

i ! 

llod-violot so^utioTi. 
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Browns. 


1. ]^ira Brown O d 1? 

eouplpd with para- 
iiitmniline. ♦ 

2. Bcnzitliiie on uljiha- 

or heta-uaphthol. 

3. Tolidine on alpha- 

or beta-iiaphtiu»l. 

4. Tara Bed and diroid 

or con})lod blacks. 
TaraBed with Aniline 
black. 


6. Catechu brown. 


Olilurufonii. 

Brown coloration. 

Bed cc4oratioii. 

Bluish - red colora¬ 
tion. 

Amber coloratioiu 
Amber coloration. 

Very little acted upon. 


Titjuious Cliloriilf*. 


First red, gradually 
decolorised. 

Slowly discharged to a 
brownish-black, bo- 
(a)iniiig black yu ex- 
po.sure. 


Yellows and Oranges. 


Titaiious OltlonOe. 


1. IndanthiTOio Onuiso 

-TFE- 

2. Diiknthrniio Yfillow. 

3. Algole Yellows. 

4. Algolo Oriiii{j;e E. 

j. I’riiiiiilin p dovolopefl 
with j)houol, or 
resorcuio. 

6. PrimBlino dovelopod 

with hloaohing 
powder scdiitioii. • 

7. Metanitraiiilino and 

nitrotoluidiiie do- 
♦veloped on the fibre. 


1 nsoluhle. 

Slightly Koluhle, j ellow 
coloration. 

Slightly Boinhie, yellow 
('(doration. 

Eoddish-orango solu¬ 
tion. 

liLsolulde. 


In'-olnblo. 


Very soluhle, intoirse 
orange »uoloured 
solution. 


Eoduced to an orange. 
Eliio. , 

t'ery little altered. 


Eright yellow; diazo- 
tised and develojied 
with heta-naphthol, 
red. 

Brown ; cannot he dia- 
zotised and devel¬ 
oped. 


Aliz arine Yellow and Orange . —Incinerate and test the ash for 
mordants.^ , * » 

Chrome Yellotv and Orani/e .—Spot with ammonium sulphide, 
blackened. 
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Greens. 



Clilorofonii. 

TitaiioiiK Oliloride. 

1. Algdle Green B. 

2. Algolo J )nrk Green B. 

3. Indanthrene Green B. 

4. Indanthrene Blue K.S 

and Indanthrene j 
Yellow mixturoB. 

5. Brilliant Green. 

0. Malachite Green. 

t 

t 

Insolublo. 

Slightly solublo,; olivo- 
colonred solution. 

Slightly KoluWo; green- 
ish-hlu© solution. 

Bright yollowish-grocn 
(solution. 

Green solution. 

Green solutioi^. , 

i i 

Eoddish-blue or blue, 
lloildisb-brown. 

Grenat colour. 

I )irty blue to violet. 

Dull yellow to brown 
coloured fibre. 

Dull yellow to brown 
• coloured fibre. 


Blues. 



[ Cliloiolonn. 

Titunous Chloride. 

1. Alizarine Blue. ' 

! 

Blue solution. 

BrownDh-black; 
becomes bluer on 
exposure. 

2. Indigo Blue. * 

Blue solution. 

Dooolorisod; very 

• 


dark shades, fibre 

• 


olive to blue tinted. 

3. Ciba Blues. 

Very soluble; very 
bright blue solution. 

Green to olive. 

4. Dianisidine Blue, 

Violet solution. 

— 

3. Indanthrene Blue liS. 

Slightly fiolublo; blue 
coloration. 

— 

6. Indantlu'ene Blue lie. 

Blue-violet lluoreecent 
solution. 


7. Indanthrene Dark 

Very slightly solublo; 

! 

Blue BO. 

bluish-green solu¬ 
tion with red tluo-, 
roBcence. 


8. Indanthrene Dark 
Blue BT. * 

1 “ 


9, Aigole Blue 3 Q. 

Slightly solublo; blue 
coloration. 

Black. 

10. Aigole Blue CF. 

Slightly soluble; blue 
coloration. 

Orenat shade. 

i 


r 


Spot the pattern with strong nitric acid:—Ciba Blues are 
slowly acted upon; brown spot, which gradually^ changes to a 
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light dirty blue tint. Indigo gives a yellow spot Sjirrounded by 
a green rim. 


Blacks. 


i 


(k 

Olilorol'onii. 

■ Titatiniw (;hlori<]o. 

1. Direct Wacks. 

liisoliildo. 

1 Docolorisod. 

2, Direct Blacks, dia- 
zotized and devel¬ 
oped, or coupled. 

liiHoliible. 

1 Decolorfsed. 

3. Basic Black, on tan¬ 
nin and antimony, 
or iron mordant. 

Tnsoluhlo. 

Dull yellow to brown. 

4. Logwood Blackn. • 

Tnfiolitblo. 


5. Azophor Blacks. ^ 

Very soluble, red-violet 
to blue-violet solu¬ 
tion. 

j 

6. Aniline and Diphenyl [ 
Blacks. ! 

Insoluble. 

Brown. 

7. Naphthalene and 
Anthracene Mor¬ 
dant dyestuffs on 
Chrome. 

Insoluble. 

Brown to brownish* 
black. 

8. Sulphur Blacks. 

Insoluble. 

Brown; giving off sul¬ 
phuretted hydrogen. 


Logwood Black .—Boiled with dilute hydrochloric acid, the 
colour is stripped, solution red or orange. 

Pattern Treated with Bleaching Powder Solution, 5° Tw., then 
add a little acetic acid; allow to stand, pour off the liquid, sour 
with cold acetic acid, and wash :—Chrome Mordant LyesHiffs 
are discharged, fibre yellow to yellowish-brown. Test also for 
chromium. 

Pmsdate Aniline Blacks .—Fibre olive to green coloured. 

Other Aniline Blacjcs and Diphenyl Black .—Fibre red-brown. 

Testing the Fastness op Dyestum?s. 

It may be of importance in many cases to ascertain the 
fastness of a dyestuff to washing, light, bleaching, etc. In order 
to carry out the tests, the dyestuff should be dyed on the 
material oh,which it is to be actually^ used, and by the method of 
dyeing which is employed m the works. The kind of test and 
the strength of the testing solutions will naturally have to be 
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chosen in accordance with requirernents. It is, therefore, impos¬ 
sible to give hard and fast rules for testing, but the following ' 
tests may be taken as typical:— 

Washiiui Text. —White and dyed yarn are plaited together 
and boiled for 10 to 20 minutes in a *to 1 per cent, solution 
of soap. The soap should be absolutely neutral. Marseilles 
soap may be used for this ])urpose., In ord^r to ascertain how 
the dyestuff \^ill behave in tlie laundry, the plaited hank should 
^be boiled with a solution of soap to which a sjuall quantity (0‘S 
per cent.) of soda ash has been added. After boiling for 20 to 80 
minutes, roll up the hank in a piece of white calico and wring 
well by hand. 

Fasini'ss to Wafer. —In order to ascertain *he fastness to water 
and to “ bleeding,” the dyed yarn should be plaited together with a 
white hank and boiled in distilled water for 10 to 20 minutes. 
In many cases (substantive cotton dyestuffs) this test is more 
severe than boiling with soap or soap and soda. 

Fastness to Acids. —This tost is chiefly applied to the substan¬ 
tive cotton dyestuffs. The dyed material is immersed for some 
time in a 5 per cent, solution of acetic acid or a weaker solution 
of sulphuric or hydrochloric acid. Shades dyed on cotton warps 
which have to be cross-dyed should not change when boiled for 
J hogr in a .[’,5 per cent, solution of sulidiuric acid. 

Fastfiess to Bleachiiui .—When testing the fastness of a dyestuff 
to bleaching it is necessary to pass the dyed hank through all 
the operations through which it would have to be taken in the 
works. It is, therefore, necessary to first ascertain its fastness to 
boiling. If kiers are available, it is best to boil the dyed 
pattern along with yarn which is being boiled for bleaching. 
The “ ash boil should be conducted in an open kier for «6 to 8 
hours, whilst the “ caustic boil ” should Ije carried out under 
pressure (about 15 lbs.) with soda lye at 2° Tw., for 8 to 10 hours. 
An open kier is (tsed for the “ liilie boil ” ; time of boiling |rom 
4 to 6 hours. In order to ascertain the fastness to chlorine, the 
boiled hank is now immersed for about 1 hour in a bleaching 
powder solution at 1° to 1J° Tw. The hank is finally washed, 
soured, washed and dried. 

r 

Fastness to Kuhhing .—The dyed material is rubbed on a piece 
of white calico or on a sheet of white paper. 
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Fmtness to IIot-premi)U) or Steaming. —Dyestuffs jvhich chuugo 
their shade or which volatilise from the fibre are unsuitable for 
hot-press finishes. In order to ascertain the fastness to hot- 
pressing, the pattern may be placed between sheets of filter paper 
and pressed with a heated flat-iron. 

FoHhugs to Streep Dirt and Mud .—The dyed pattern is either 
spotted with a 10 per cent, scriution of sodium carbonate or with 
quicklime made into a paste with water, allowed to .dry in the air 
and brushed. , 

Fastness to Perspiration. —Various tests have been suggested 
for this purpose. The pattern may be exposed to the perspira¬ 
tion of a horse by plackig iUunder the saddle. Ernien suggests 
the following test: 10 c.c. of glacial acetic acid and 10 grins, of 
common salt are dissolved in 100 c.c. of water. Immerse the 
dyed pattern in this solution, heat gradually to 60° C., remove 
the pattern and allow to dry at the temperature of the air, brush 
off the crystalline deposit and compare with the original pattern. 

Fastness to Lipht. —The dyed pattern, partly covered with card¬ 
board, should be exposed both under glass and also in the open 
air, along with a pattern dyed with a standard dyestuff of known 
fastness. The action of the light may be accelerated by spraying 
water, by means of a flower-spray, from time to time, on the 
patterns. • 

F. V. Kallab has designed a very useful apparatus in’ which 
the patterns are exposed to sunlight which passes through a 
suitable condenser. The apparatus is provided with a clock by 
means of which the position of both the condenser and the 
patterns changes with that of the sun. 

Very powerful electric arc lamps, of the searchlight type 
employHd on ships, are also used for exposing dyed patterns in 
place of sunlight, b»t the results are not always comparable 

with those obtained by exposure to sunlight. 

• • 

Examination of the Textile Fibkes. 

In nearly every case the textile fibres may be readily distin¬ 
guished from each other h|’ means of the microscope.» The 
following rd^ctions may be applied ill addition:— 

Burning. —The animal fibres, wool and silk, burn slowly ; the 

B.D. \<;c 
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smoke has ^he smell of burnt horn, anti gives an alkaline 
reaction. The vegetable fibres burn more quickly; the smoke 
has an acid reaction. 

Boilii)(i Causlic Soda Luc. —The animal fibres are soluble, the 
vegetable fibres insoluble. Hemji and jute (ligiiilied fibres) turn 
yellow or yellowish brown. i 

Alkaline Lead Snlntioii (I’liiinhile of Soda). —Wool becomes 
brown to blabk when treatetl with a warm solution obtained by 
' adding caustic soda to a solution of acetate of load. 

Snlphiiric Acid. 168° Tir. —Wool insoluble, silk and the vegetable 
fibres dissolve. 

Anunoniacal Cupric O.ride Solution (Schweitzer’s Keagent).— 
Insoluble are wool, jute, Cbinagrass and Chardonnet silk ; 
soluble are silk, cotton, linen and the other ai'tificial silks. 

lApno Cellnloxes (Jute) are coloured rtid with a solution of 
phloroglucinol in alcohol and hydrochloric acid. 

The artificial rilka lose consid.erably in strength when moistened 
with water ; natural silk is not aftected. 

Chardonnet Silk (Kitroeellulo.'ie Silk, Collodion Silk) turns blue 
with a solution of di])henylamine in strong sulphuric acid. 

Chardonnet Silk is dyed strongly with basic dyestuffs (.Methyl 
Violet), whilst the other artificial silks (Ihuili/ Silk, (llanzutoff, 
Viscose Silk) dye much lighter shades. 
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APPENDIX 

Table op ♦he Elements, their Symbols and 
Atomic \^'EiGnTs (1911), 

O.viiijcii — l(j. 


Aluminium 

A1 

! 27'10 

■' Noodyiriiiim 

Nd 

144*30 

Antinnmy 

SI) 

i 12(>'20 

Neon 

Ni* 

20*20 

Argon 

Ar 

i .TII'HK 

Nifkel 

Ni 

.78*08 

Arsonic 


* 7'l^lli 

, Niobium 

Nl> 

93 *.70 

llarium 

liii 

: I;i7';i7 

, Nitrogen 

N 

14*01 

HoryJliuiij 

Hi' 

' il-lll 

<bnnum 

Os 

' 190*90 

Hismutli 

l!i 

2(),S-(I(I 

j Oxygon 

() 

10*00 

lloron 

li 

11-oo 

Falladiuiii 

I’d 

, 100*70 

Hromuio 

lir 

; 7H-1I2 

,. Pliosjdioius 

I 1> 

31*04 

(’admium 

Cd 

112 (0 

Platinum 

rt 

i 19.7*20 

('a'siiim 

i Cs 

i:i 2 -si 

1 P()tus.-inin 

K 

: 39*K) 

('alcium 

('ii 

, lO'dil 

' Vraseodymium 

1 I’l* 

140*00 

(’arbdu 

. (' 

12'00 

j, Itadiiim 

l!a 

220*40 

('orium 

Co 

1-10-2U 

jl Rhodium 

Eh 

1 102*90 

(.'hloririe 

i Cl 

•*1,7*41) 

Rubidium 

i Eh 

I 8,7 *4,7 

(’h 1-011^11111 

Cr 

.72*00 

RuUieuium 

Eu 

' 101*70 

(’ol)alt 

Co 

.78*97 

! Samarium 

Sill 

1A0*40 

< 'ojipor 

Cu 

(i;i*,77 

i Scandium 

• Sc 

44*10 

I)ys]u-()sium 

J>v 

l()2*j0 

' Selenium 

,Sc 

»*20 

Erbium 

Hr 

1(17*40 

; Silicon 

Si 

. 28*30 

Kuropiinii 

Hu 

1.72*00 

! Silver 

**'2 

107*88 

Fluoriiio 

I'-l 

19*00 

; Sodium 

Na 

23*00 

(Gallium 

(Li 

(19*90 

1 Sirontiuin 

Sr 

87*03 

(Gadolinium 

(id 

l,77*.*iO 

1 Sul])hur 

Tantalum 

S 

32*07 

(lernuiuium 

do 

72*.70 

Til 

181*00 

(Md 

An 

197*20 

'L-lIunum 

Te 

127*50 

Jltdium 

llo 

:i*99 

Terbium 

Th 

1.79*20 

Jlydrogen 

ri 

1*008 

Thallium 

TT 

204*00 

Indium • 

111 

111 *80 

Thoiium 

Th 

232*40 

lodiuo 

1 

Ir* 

12(1*92 

Thidium 

Tu 

108*,i0 

Ividiuui 

19:1*10 

T’in 

Sii 

119*00 

li-on 

I’e , 

cj.V8o 

Titanium 

Ti 

48*10 

Kryidon 

Kr 1 

S2-0() 

^'I'lingsten • 

W 

184*00 

Jjanthanuin 

I,a 1 

IdD'OO 

Uranium 

U 

238*50 

Lead 

I’b 

207*1() 

Vanadium 

V 

51*00 

Tiithimn 

Id 

0*94 

Xenon 

X 

130*20 

laitetiuiii 

Lu 

174*00 

Ytterbium 

Yb 

172*00 

Magnesium 

Mg 

24*32 

Yttrium 

Y 1 

89*00 

Manganese • 

Mil 

54*a;i 

Zinc 1 

Zn 

85*37 

Mercury » 

Molybdenum 

IIS i 

Ml) ! 

200*00 
H6*(H) i 

Zirwnium 

Zr 

90%0 
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IIydiiometers. 


f, 

In the works the specific gravity of a liquid is usually deter¬ 
mined by means of the hydrometer. Two tjypes are employed— 
the specific gravity hydrometer, by means of whicli the specific 
gravity can be directly ascertained, and the hydrometers which 
are graduated in degrees. In England, the Twaddle hydrometer is 
generally used. The degrees Twaddle bear a direct relationship 
to the specific gravity, whilst this is not the case in the Beaume 
hydrometer which is in use on the Continent. 

‘ 4 * 

Conversion of degrees Twaddle into specific gravity :— 


Specific gravity = 


degrees Tw. X 5 -|- 1,000 

i,000 


Conversion of specific gravity into degrees Twaddle : — 

T^ m jji specific gravity X 1,000 — 1,000 

Degrees Twaddle = ----?— 

5 


Whilst Beaume hydrometers are provided for liquids lighter 
than water, the specific gravities are given for these liquids in 
England. 

Bemm’H Hi/drom eter .— 

For liquids lighter than water:—The point to which the 
hydrometer sinks into a solution of 1 part of common salt in 
9 parts of water is marked 0°, whilst the one to which it sinks 
into pure water is marked 10°. 

For liquids heavier than yy»ter:—The point to wjjich the 
hydrometer sinks in pur^-ater is marked 0°, and the point to 
which it sinks in a 10 patent, solution of chmmon salt (at 17° C.) 
is marked 10°. , • 

The “ rational scale ” of the hydrometer is obtained by taking 
as 0°, the point to which the hydrometer sinks in pure water at 
16° C., whilst the point to which it sinks in pure sulphuric acid, 
of specific gravity 1,842 (at 15° C.), is marked 66°. 
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Comparative TahIiE of Hyduometeu Degrees Twaudlb, 
Beai'me and Si'euific Gravities at 50° F. 


8l». (ir. 

Bciiuiiii*. 

« 

1 Dt'^rties 

1 Twaddle. 

i 

sp (li. 

! Dp^n'e-i 

i Hejiuiiid. 

i 

Doj-rpps 

TwaiJdle. 

I'OOO 

0-0 

I 0 * 

1-220 

1 20-0 

44 

]•()(),) 

0-7 

1 

1-225 

20-4 • 

4.7 

l-OlO 

1-4 

2 

1-230 

20-9 

4tl 

1-01.■) 

2-1 

a 

1-235 

27-4 

47 

l-()20 

2-7 

4 

1-240 

27-9 

48 

1'02,') 

3-4 

6 

1-245 

28-4 

49 

l-().'iO 

4-1 

() 

1-250 

28-8 

.70 

iMKjr) 


• 7 ♦ 


29-3 

51 

1-04D 

5-4 

8 

1-200 

29-7 

82 

1()« 

(]•() 


1 -205 

:f()’2 

53 

1-0,50 

ii’i 

10 

1-270 

30-0 

.74 

l-(l.5,5 

7-4 

11 

1-275 

31-1 

55 

1-000 

8-0 

12 

1-280 

31-5 

.7(> 

1 •()(>,'■> 

S‘7 

13 

1-285 

:{2-o 

.57 

1-070 

9-1 

14 

1-290 

32-4 

.78 . 

1-070 

10-0 

15 

1-295 

32-8 

.79 

1-080 

10-0 

16 

1-300 

33-3 

60 

1-085 

11-2 

17 

1-305 

33-7 

01 

1-090 

11-9 

18 

1-310 

34-2 

02 

1-090 

12-4 

19 

1-315 

34-0 

03 

1-100 

13-0 

20 

1-320 

35-0 

04 

1-105 

13-0 

21 

i\‘m 

35-J 

({.7 

1-110 

14*2 

22 

1 -330 


00 

1-110 

14-9 

23 

1-335 

30-2 

Oi 

1-120 

15-1 

24 

1-340 

;{()•(> 

1)8 

1-125 

10-0 

25 

1-345 

37-0 

09 

1-130 

1 ()'.'> 

20 

1-350 

37-4 

70 

1-135 

17-1 

27 

1 

37-8 

71 

1-HO 

17-7 

28 

1-300 

38-2 

72 

1-145 

18-3 

29 

1-305 

38-6 

73 

1-150 

18-8 

30 

1-370 

39-0 

74 

1-155 

19-3 

31 

1-375 

39-4 

75 

1-100 

19-8 

32 

1-380 

39-8 

76 

1-165 

20-3 

33 

1-385 

40-1 

77 

1-170 

20-9 « 

34 

1-390 

40-5 

78 

1-175 

21-4 

35 

1-395 

40-8 

79 

1-180 

22-0 

30 

1-400 

41-2 

80 

l-i85 

22-5 

37 

1-405 

41-0 

81 

1-190 

23-0 

38 ■ 

1-410 

42-0 

82 

1-195 

23-5 

39 

1-415 

42-3 

83 

1-200 

24-0 

40 

1-420 

42-7 

84 

1-205 

24-5 

41 

1-425 

43-1 

85 

1-210 . 

25-0 

. 

1-430 

43-4 

8^ 

1-216 

0 'Zo'*) 

43 

l-il35 

43-8 

87 • 
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Comparative Tarijs oe Hydrometer Degrees Twaddle, 
Deaume and Specific Gravities at fiO" F.- continued. 


Sii. (Jr. 

JlcilllIlU'. 

Di'^rrns 

Tw.iiDllo. 

f 

i)(‘Kr«c'H 

Dt'KlPt'S 

'I'wfiihllt*. 

MID 

44-1 

88 

0 

1*()7)7) 

7)7*1 

161 


' 44-I 

89 

I'660 

,77-4 

162 

I’-IAO 


90 

1 -Oll.l 

7)7*7 

166 

I'-lt').') 

4,)'l 

91 

Mi70 

.77-9 

l,-i4 

l-4(i(l 

■40-4 

92 

l*{j75 

,78-2 

16,7 

I'll),) 

-liVS 

9,'i 

I'680 

.78-4 

l.-ili 

1'4T() 

4(i'l 

91 

1 -68,7 

,78-7 

167 


46'1 

97) 

(•090' 

^ ,78-9 

108 

I'Aki 

46-8 

9(» 

1-69,7 

.79-2 

169 


IT'l 

97 

1-700 

7)9*7> 

140 

I-4 ill 1 

47-4 

9aS 

1'70,7 

,79-7 

141 

l'4il,') 

47'S 

99 

1-710 

00*0 

142 

l','')l)(l 

4H'l 

100 

1-71.7 

00*2 

146 

] 

IS'I 

101 

1*720 

00*4 

144 

, 1-.')1(» 

4H-7 

102 

1-72,7 

()0*() 

14,7 

i-3ir> 

49-0 

10,•! 

1-760 

60-9 

146 

vm 

40'4 

104 

1-76,7 

61-1 

147 

l',W,I 

49-7 

105 

1-740 

61-4 

148 

I'.WII 

.70-0 

106 

1-74.7 

61-6 

149 

I'Slif) 

,70-:! 

107 

1-7,70 

61-8 

1,70 

I'MO 

,')()•() 

108 

I*77>7> 

62-1 

1,71 

l'.’)4.') 

/>0*9 

109 

1 '760 

62-6 

1,72 

l;oo() 

,71-2 

IK) 

1 *707) 

02*7) 

17)0 

1 •Afif') 


HI 

1-770 

(i2*H 

1,74 

I'.Kill 

,71-8 

112 

1-77,7 

(;;^o 

17)7) 

1 •,’■)(),') 

,)2'1 

116 

1-780 

(;;j*2 

1,76 

I'.ITO 

,7'2'4 

114 

1 -78.7 

00 *7) 

1.77 

]'!'}'!} 

,)2'7 

11,7 

1 -790 

00*7 

1,78 

]'5S0 


116 

1-79,7 

64-0 

17)9 

1'.586 

5;i';i 

117 

1-800 

64-2 

160 

I'.WO 

.7;)'i) 

118 

1-80,7 

64-4 

161 

I'.W,’) 


119 

1-810 

64-6 

162 

MiOO 

.74 1 

120 

1-81.7 

64-8 

«166 

MU),’-) 

,74-4 

121 

1 '820 

6.7-0 

164 

I'ini) 

7)4*7 

122 

l'8-2.7 

65-2 

165 

Mil,') 

7j.r() 

126 

1 '860 

05*7) 

166 

Mi2D 


124 

1 1-86,7 

07)*7 

167 

i*02r) 

7).V.'> 

127 

1-840 

6,7-9 

168 


/i.VS 

126 

1-84,7 

66-1 

169 

Mwa 

7i()*() 

127 

1-8,70 

66-5 

170 

1-640 

,7()-;i 

128 

1'8.7,7 

00*5 

171 

I'M.") 

,7I)'6 

129 

1-860 

00*7 

172 

I'pao 


160 

,1-86,7 

07*9 

, 176 

r 


' 
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Comparative Table of Hydrometer Degrees Beadmu, 
Twaddle and Specific Gravities at 12'^“ C. 


Hi), dr. 

JR'j'n'i's 

DniiiiH-. 

jj'wnddle. 

Sp. 0,. 

Dl'^ri (*(‘S 
liiuinu'. 

1 cox 
Twaddle. 

i-ono 

1 

0 % 

()•() 

1-2.72 

29 

50-1 

I'007 

1 

1-1. 

i- 2 oa 

30 

02-0 

I'OIH 

2 

2-H 

1-271 

01 

.71-8 

1 -022 


1-1 

i-:h5 

02 • 

57(» 

1-029 

-1 

5'S 

1-297 

00 

59-4 

l-o:i7 

f) 

7-1 

1 -.-!(VS 

01 

01-0 

l-Ol,'! 

(> 

1)‘0 

1 -.-120 

0.7 

01-0 

1-0,)2 

7 

10-1 

l-a 12 

00 

(>()-4 


s 

_ 12-0 

1 -aio 

07 

09-0 

1-007 

9 • 

* la-/ 

1 a.77 

G.S 

71-1 

1-07.7 

10 

1.7-0 

1-070 

09 

^4-0 

1 -osa 

11 

]()*G 

1 -a.sa 

‘10 

70-0 

1-091 

12 

18-2 

1 -097 

i 11 

79-4 

1-100 

la 

20-0 

1 110 

12 

82-0 

1-lli.S 

11 

21-0 

1-121 

IG 

81-8 

1-110 

1.7 

2.)-2 

1-1 :!8 

A4 

87‘<) 

1-120 

10 

2.7-0 

1-1.70 

1.7 

90-0 . 

l-l.-u 

17 

20-8 

1-108 

10 

90-0 

1-112 

18 

2.S-1 

1-180 

17 

90-0 

1-1.72 

19 

:io-i 

1-198 

■JS 

99-6 

1-102 

20 

02-1 

1-.711 

19 

102-8 

1-171 

21 

a 1-2 

1 .730 

50 

100-0 

1-lKO 

_22 

3()-() 

1-010 

01 

109-2 

1-190 

L-a 

G8 0 

1*5(>G 

.712 

112-0 

1-200 

21 

-lO'O 

1-5.S() 

.70 

ll(j-0 

1-210 

i 25 

12-0 

1 -097 

1 o4 

tl9-l 

1-220 


H-0 

1-010 

j 00 

120-0 

1-2.-11 

i 27 

4&'2 

1 -00.7 

' oG 

12G‘8 

1-211 

! 2S 

l,S-2 


1 



Comparison of Thermometric Scales. 

= degrees Centigrade ; ° R. = degrees Reaniinir; 

= degrees Pahrenlieit. 

Conversion of degrees of one.into degrees of anotlier scale: — 
“ C. = ^ -5 ; “ C. = C F. - 32>|; 

°R. = ° R. = I” F. - 82)-^ ; 

t) y 

' " F. = -^-y + ‘32; •“ P. = -^‘.9 + 32. * 

0 4 
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C 


1 

u 

e 

t, 

W 

! I 

' s 
•« 
tt 

! 1 

£ 

4 

& 

e 

a 

1 

K 

*5 

1 * 

£ 

Centigrade 

3 

s 

3 

1 

"s 

£ 

JS 

£ 

+ KXI 

t-8(H) 

+■212-0 

+ 63 

+ 43 4 

+ 127-4 

<1-6 

+ 4-6 

+ 42-6 

U!) 

70-2 

210-2 

52 

41*6 

!' 125*6 

5 

4*0 

410 

;iK 

76--I 

208-4 

51 

40-8 

128*8 

4 

8-2 

80*2 

i)7 

77’6 

' 2;i6-6 

50 

40 0 

122*0 

8 

2*4 

87*4 

« !U> 

7(>-8 

204-8 

10 

80-2 

120*2 

2 

1*6 

85*6 


76 (» 

208-0 

48 

88-4 

116-4 

1 

0*8 

88*8 

JU 

7 5*2 

201*2 

47 

87-6 

116*6 

0 

0-0 

82*0 

08 

74*4 

100*1 

46 

86-8 

114-8 

-1 

-0-8 

80*2 

02 

78*6 

107*6 

45 

86-0 

118*0 

2 

1-6 

26-4 

01 

72 8 

1058 

44 

36 ;l 

< iii*y 

, 3 

2*4 

26*6 

0() 

72 0 

104 0 

48 

31-'i 

io:i*4 

' 4 

3-2 

24*8 

HU 

71*2 

102-2 

42 

88-6 

1(>7*6 


4*0 

28*0 

HH 

70*4 

1911-4 

41 

82-8 

105*8 

6 

4-8 

21-2 

H7 

60-6 

18S-6 

40 

82 0 

lo-l-o 

7 

5*6 

19-4 

86 

68*8 

186 8 

80 

81-2 

102*2 

8 

6-4 

17*6 

8.) 

68 0 

185 0 

88 

80 4 

100-4 

U 

72 

15*8 

81 

67*2 

188-2 

37 

20*6 

OH-r* 

10 

80 

140 

83 

(i6'4 

181*4 

86 

28*8 

06-8 

11 

8*8 

12-2 

82 

65*6 

179-6 

85 

28*0 

05-0 

12 

0*6 

10-4 

81 

64 8 

177*8 

84 

27*2 

98-2 

18 

10*4 

8*6 

811 

61-0 

176*0 

88 

26*4 

oi-i 

14 

11*2 

6*8 

7U 

68 2 

174*2 

82 

25*6 

SO-6 

15 

120 

5*0 

78 

62-1 

172*4 

31 

24*8 

87*8 

16 

12*8 

3-2 

77 

61-6 

170-6 

80 

24-(l 

8(1-0 

17 

18 6 

1*4 

76 

60*8 

168 8 

20 

28-2 

84*2 

18 

14*4 

1 0*4 

75 

6 )*0 

f67-i) 

28 

22*4 

82 4 

10 

15*2 

2*2 

71 » 

50-2 

165*2 

27 

21*6 

80*6 

20 

16*0 

1*0 

78 

. 58 4 

166-4 

26 

20*8 

78*8 

21 

16*8 

5*8 

73 

57-6 

161*6 

25 

211*0 

77 0 

22 

17*6 

7*1) 

71 

56*8 

150*8 

34 

10*2 

75*2 

28 

18*4 

0*4 

7(» 

56-0 

158*0 

28 

16-4 

78*4 

21 

10*2 

11-2 

60 

55*2 

156*2 

22 

17*6 

71*6 

25 

20*0 

13-0 

68 

54*4 

154*4 

21 

16*8 

60;8 

26 

20*8 

14-6 

67 

66-6 

152*6 

2 1 

i(i-(i 

68-0 

27 

21*6 

16-6 

66 

52*8 

150*8 

10 

16-3 

66*2 

28 

22*4 

18*4 

65 

52*0 

140*0 

18 

14-4 

64*4 

20 

23-2 

20-2 

64 

51-2 

147-3 

17 

13-6 

62*6 

80 

24-0 

4.22*0 • 

68 

50*4 

146-4 

16 

12*8 

60*8 

81 

24-6 

28*8 

62 

49-6 

143-6 

15 

12-0 

50*0 

• 32 

25*6 

25*6 

61 

48'« 

141-6 

14 

11-2 

57*2 

33 

26-4 

27-4 

60 

48*0 

140*0 

18 

10*4, 

55*4 

84 

27*2 

29-2 

69 

47'2 

134-3 

12 

9-6 ■ 

53*6 

85 

28-0 

31,-0 

58 

464 

186*4 

11 

8*8 

61-8 

36 

28-8 

32-8 

67 

46-6 

134-6 

1(1 

6-0 

50*0 

37 ! 

29-6 

34-6 

56 

44-8 

133-8 

0 

7-2 

46-2 

88 

80*4 

86*4 

55 

440 

181*0 

8 

6-4 

46-4 

39 

31-2 

38-2 

54 1 

4;4-2 ! 

120*2 

7 

5*6 ! 

44-6 

40 

32-0 

40-0 




1 

' 

S _ 
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APPENDIX 


393 


Basis of the Count Systems of Yaiins. 


CLASS I. 


Leiijilh ^Uiiitu per Wcipht Uiiil = ('omt. 


HyfitfMii. 


Cotton, Eiiglisli 
Cotton, French 
Linen 
Worsted . 
Wool, French . 




I.ciikMi Umt. 

Wci-lit Unit 

840 yds. 

1 lb. 

1,000 metres. 

500 grins. 

300 ^ds. • 

1 lb. 

.?60 yds. 

1 11). 

100 metres. 

1,000 grins. 


Yards j)Pi 11). of 
No. 1. 


840 
992-12 
300 
500 • 
490 


O.ASS II. 

Weight Uiiitu per Length Unit = Count. 


J iite 

Silk and arti -1 
licial silk, 
denier 
Silk, dram 


14,400 .yds. 

470 metres. 
1,000 yds. 


J. 11). 

I 538-33 
diiiiiers = 
( 1 ox. 

1 dram. 


11,400 

I • 

: 4,441,949 

) 

250,000 


1 denier = 0-053 grm. 

1 hank of cotton yarn measures 840 yds. 

1 lea* = 120 yds. 

1 hank = 7 leas. • 

Of a No. 10 yarn, 10 hanks sf 840 yds. each*weigh 1 Ih. and 
of a*No. 40 yarn, 40 hanks of 840 yds. each weigh 1 lb.; but 
1 lb. of 2/40s yarn contains 20 hanks of 840 yds. each, and 1 lb. 
of 8/60s yarn contains 20 hanks of 840 yds. each. 



Table of Constants for comparing Counts of Yarns. 
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? yani<« different cla-'^ses, Oivide the constant by the count: thus SOs cotton = (5288 -J- 80) deniers 
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Engineemng Calculations.' 

Circumference of CirclcK .— 

1) = diameter. C = circumference. 

C = irD = 3-1416 I). 

I) - ^ = 0-31831 C. 

77 » 


Areua of ('ircle.i.-- 

I) — diameter. A — area. 


= -78.5-1 M 


1 ) = 


4 

-2 V.l 


=: 1^-281 a/.I. 



Siirfiico, ofTiihen or Cj/liiidi'i’s .— 

D = diameter of tube or cylinder in inches. 

L = length of tube or cylinder in inches. 

A = area of surface of tube or cylinder in square feet. 
_ 3-1416 ])L 

- Lij - 


Cajiaciti/ of Pipcn per Foot of lA'iifilh, or DiurlKhriitui Capacitp of 
Pumpu per Foot Trarcl of ]>istou, in Jmperiul Oallom. 

I> = diameter of pijie or pumj) barrel in inches. 

C = capacity ]»ei- foot of length in Imperial galloms 
03897 1>\ 

Capacity of a Square Vessel .— 

MuTtiply length X width X height in feet = cubic feet. 
Multiply cubic fact X 6-22786 = gallons. 

Volume, of n Cylinder .— 

V = area of base X perpendicular height. 

Weight of Water :— 0-16 cubic feet = 10 lbs. 

‘ The *f<illowiiig publications have^ been consulted:- D. Lota’s 

PocJ-rf" /toi/r, Ijongmaus, Oreon & Co. ; Moleswarih's Pocket Book, 
E. & P. N. Spoil, Ltd. 




896 


APPENDIX 


Pressure corres^ondmi to given Heads of Wttter .— 

(Water at maximum density, 89‘2° P'.). 

H = head in feet. 

P = jjressure in lbs. per square inch = 'dSSS H. 

H = 2-307 1>. » 

h = head in inches. 

P = pressure in lbs. per square inch = -03608 h. 

Pressure per square foot = 62-4 if. 

t 

, Quantity of Heat. 

Unit of Heat. —A unit of heat is the quantity of heat required 
to raise a unit mass of pure water one degree in temperature, the 
water being at its temperature of maxjmui*i density. 

The British thermal unit of heat (B.Th.U.f is the quantity of 
heat required to raise one pound weight of pure water one degree 
in temperature, on Fahrenheit’s scale. This may be called the 
pound-degree Fahrenheit unit. 

In the kilogramme-degree unit the kilogramme is the unit of 
mass, and the centigrade scale is used. This unit is called the 
major calorie, but frequently it is called simply the calorie. 


CoMiiusTioN AND Fuel. 

The calorific power of a fuel is the number of units of heat 
produced by the c'ombustion of 1 lb. weight of this fuel. 

The fheoretical evaporative pow-er of a fuel is stated in lbs. of 
water evaporated from and at 212° F., and is obtained by 
dividing the calorific power of the fuel by 966. 

Calorific Power and Evaporative Power of Fuels. 


Wood, air dried, with 20 % water 
Peat, air dried, with 20 % water 
Coal: lignite, air dried . 

Coal: bituminous, average 
Coal: anthracite, average 

Coke- 

Petroleum 


Calorllic Tower i 
HI B.Th.U. 1 

. _ I 

Evaporative 
! Power in lbs. c 
Water froni^nd 
FT 



5,600 

5-80 

6,600 j 

6-73 

11,000 

11-39 

14,100 

14-60 

16,000 

16-63 

12,000 

12-42 

• 13,700 

44»18 

20,000 

20-70 
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Stkam. 

» 

Saturated Steam .—Steam at a given temperature is said to be. 
saturated when it is of maximum density for that temperature. 
Steam in contact with water is saturated steam. 

Superheated Steam .—If dry saturated steam is heated when 
not in contact with water, its temperature is raised and its 
density is diminished, or ife pressure is raised. The steam is 
then said to be superheated. , 


Pressuke, Temperature and Volume ou Saturated Steam.* 


PresHUru in Atiuosplioii's. 

IVliiittiniluri:, Deyrcen C. | 

Volumo in Cubic MetroH, 
of 1 Kilo. 8tfam. 

1-0 

i . ipo-o ' 

1-646 

1-5 

112-2 

1-11# 

2-0 

121-4 

0-845 

2-5 

128-8 

0-772 

8-0 

135-1 

0-574 

3-.5 

140-6 

0-496 

4-0 

145-4 

0-438 

4-5 

149-1 

0-392 

6-0 

153-1 

0-355 

5-5 

156-8 

0-326 

G-0 

160-2 

0-301 

i\-r> 

163-5 

' 0-280 

7-0 

166-5 

• 0-262 

7-5 

169-4 

0-246 • 

8-0 

172-1 

0-232 

9-0 

177-1 

0-210 

10-0 

181-6 

0-191 

20-0 

214-7 

1 0-109 


1 atmospliere = 14’707 lbs. per square inch absolute pressure 
= ‘29j92 inches of mercury. 

Weight op Materials. 



Sj). Gr. 

« 

WeiKht of a 
Cubic Koot. 

Weight of a 
Cubic loch. 

Distilled water, 39“ F. 

1 

62-425 

0-086 

Acetic acid.... 

1-06 

66-0 

0-038 

Hydrochloric acid 

1-2 

75-0 

0-043 

Nitric acid .... 

1-217 

75-0 

0-044 

Sulphuric acid . . » 

1-84 

116-0 

0s066 

Olive oil * . 

0-915 

57-0 

0-0^8 

Steam (at one atmosphere) 

0-00061 

0-038 

0-000022 
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Weioht of Pipes. 

7) = outside diameter of pipe in inches. 
d = inside diameter of pipe in inches. 

]V — weiglit of a lineal foot of ])ipe in lira. 

ff=K(D'^~-d% ' 

K — '2,'ia for cast iron. 

= •2'()4 for wrought iron 
2'82 for hra.ss. 

— 8'03 for copper. 

— 3'86 for lead. 

Pumps. 

]) =^diametor of piimi) in indies. * 

S = stroke of pump in inches. 

/A,S' X 0-78,54 = euhic inches. 

DIN X 0-002833 = gallons. 

Dl.S X 0-0004545 = cuhic feet. 

Df.iS X 0-02833 = lbs. fresh water. 


CEN-rUIFUGAL PujIPS. 


1 

Diameter of fail, inches . 


1,-. 

18 21 

21 1 so 

Discharge, flails, per mm. 

1 .J 

1,200 

i 1,801)! 

i 

2,700 ;i,(i00 

1 

1 -1,800 j 7,-700 


Nu.mbkr of Teeth in AViieels. 


N = number of teeth in driving wheel. 

H = number of teeth in driven wheel. 

U = revolutions of driving wheel. 
r = revolutions of driven wheel. 

_ XR ._ NR 
~ r ' ~ n ' 


Speed of Belt and Kopf. Pulleys. 

D and d = diftmeter of driving and driven pulleys respec¬ 
tively. 

R and r = revolutions per minute of driving and driven 
pulleys respectively. 

V = gpeed of lielt or rope in feet pgr minute. , 


D = 


dr 

It' 


d 


DR 

/- 


R = 


dr 

D ■ 


DIT 
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V = jj X 1> (feet) X 11. 
22 

= ^ X <l (feet) X r. 


In a train of pulleys’ let />i, I>i, ete., be the diameters of the 
driving pulleys; let di, d^, etc., be the diameters of the driven 
pulleys; let R and r be the number of I'evolutions per minute of 
the first and last pulleys respectively, 


then r = R X 


and R 


r X 


Ih X 1>2 X Ih, etc. 
di X d-i X ds, etc.’ 
lii X dj X d,,, etc. 


. IR X Ih X J>:,. etc.’ 

Dost sjieed for bt^ts, between 2,000 and 4,000 feet per iliinuto. 
Dest speed for ropes, 4,800 feet ])er minute. 


UnJT 01'' WoitK. 

The mat of inirk generally used by engineers is the fooi-jumnd, 
and is the work done by a force of one jiound acting througli a 
distance of one foot. 

House Poweu. 

A working agent is said to bo of on<! hovue jum-cv wbon it can do 
33,000 foot-pounds of work in one minute, or 5, TO foot-jiounds in 
one second. ' 

Weights and MnAsuitES.* 

Metric Siixtci }!.— 

1 metre (m.) = 10 decimetres (dm.) = 100 conliinetres (cm.) = 
1,000 millimetres (mm.). 

1 litre (1.) = 1,000 cubic centimetres (c.c.). 

1 cubic metre (cbm.) = 1,000 litres. 

1 grj^mme (gnu.) = 10 docigramme.s (dg.) = 100 cenligrammeB 
(eg.) = 1,000 milligrammes (mg.). 

1 kilogramme (kg"or kilo.) 1,000 grammes. 

1,000 kilogrammes = 1 ton i . e .., metric ton. 

50 kilogrammes -- 1 centner (or nearly 1 cwt.). 

10 grammes = 1 dekagramme (deka. or l)g.). 

100 grammes = 1 hektogramme (hg.). 

The gramme is the standard unit of weight of the metric 
system afid^s equal to the weight of 1 cubic centimetre of j^ure 

* The following publications have been consulted -The Pod-el Books 
of The Bayer Co., Ltd., and of Meister, Lucius and Bruuing, 
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water (measured whilst at its greatest density, in vacainn under 
. a latitude of 45 degrees, at sea level). Hence :— 

1 cubic centimetre water = 1 gramme. 

1 litre water = 1 kilogramme. 

1 cubic meter water = 1 ton. 

KiiffUsli Weights and Measures .— 

1 yard = 3 feet; 1 foot (') = 12 inches ("); 1 inch = 
12 lines ("'). ' 

1 yard = 91’44 centimetres. 

1 foot = 30'48 centimetres. 

1 inch = 2'54 centimetres. 

1 nujtre = 1-094 yard = 3-28i feet =*!a-«7 inches. 

1 Imperial gallon (gall.) = 4 quarts (qts.) = 8 pints (j)ts.) = 
82 gills. 

In English works, 2 noggins = 1 gill (10 thud ozs.). 

2 gills = 1 pint. 

I\i Scotch works, 4 gills = 1 pint. 

1 gill = 5 fluid ozs. 

1 Imperial gallon = 4 544 litres = 4,544 cubic centimetres. 

1 litre = 0-22 Imperial gallon. 

1 pint = O'568 litre. 

1 litre = l'7fl pint. 

Tailing the weight of a cubic foot of pure water at‘62° F. as 
62'2786 lbs., the following results are obtained:— 

1 ton of pure water at 62° F. contains 35'9674 cubic feet. 

1 pound of pure water at 62° F. contains 27'7463 cubic inches. 
1 ton of pure water at 62° F. contains 224 gallons. 

1 cubic foot of pure water at 62° F. contains 6'22786 gallons. 

1 gallon of pure water at 62° F. contains 277'463 cubic inches 
= 0'16 cubic feet = 10 lbs. 

1 cubic inch of pure water at 62° F. weiglffe 0 03604 pound. 

1 pound avoirdupois (lb.) = ounces (ozs.) = 256 drachms 
(drms.). 

1 pound avoirdupois — 7,000 Troy grains (grs.). 

1 ton (gross ton) = 20 hundredweight (cwt.) = 2,240 lbs. 

1 hundredweight = 4 quarters (28 lbs. each) = 112 lbs. 

1 ^OB = 1,016 kilogrammes. • 

1 pound avoirdupois = 46S'593 grammes. 

1 ounce = 23'3 49 grammes, 
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1 Troy grain = 0'065 gramme. 

1 kilogramme = 2 *20.') llw. avoirdupois. 

1 gramme = 15'434 Troy grains. 

1 Imperial gallon Contains 10 lbs. avoirdupois, or 70,000 grains 
of water (measured at s()2° P., under a barometric pressure of 
30 inches). 

■t Peir'entage Table. 

In this table the percentage of colour, etc , and the corre¬ 
sponding (piantity in grammes per 100 kilos, and in lbs., ozs. and 
grains per 100 lbs. of goods is given. 



.'■I- 10.) 

it'l' lljd Ills. 


}(«} 

kllds 

]‘f‘l IdO Ills 


pIM 100 
kllds. 

]»T 100 lbs. 

% 

,1111.,. 

i.» „ 

Ki, 

• % 

jri HIS.' 

Ills (i/s 

-IK 

.0 

i;i ms 

lb'# ')/-*! 

«)-" 

O'dol 

1 


7 


2!H> 

4 

280 

o-bo 

(>()(> 

10 

24,1 

(l-OOe 

2 


14 


:{()(> 

4 

3,10 

0-07 

(570 

10 

315 

o-on;i 

3 


21 

()-:n 

lilO 

4 

420 

0-08 

(580 

10 

385 

0-004 

4 


28 


:i2(> 

5 

53 

0-09 

090 

11 

18 

O-OOo 

0 


3.1 

o-;« 

mo 

5 

123 

0-70 

700 

11 

88 

o-ooo 

0 


42 

(KM 

340 

5 

193 

0-71 

710 

11 

158 

O-OOT 

7 


49 


350 

5 

203 

0-72 

720 

11 *228 

0-008 

8 


.10 


3(50 

5 

333 

0-73 

730 

11 

298 

0-009 

9 


O.'l 

()-;j7 

370 

5 

403 

0-7-1 

740 

11 

308 

0-01 

10 


70 


380 

() 

3,1 

0-7.1 

7.10 

12 

— 

0-02 

20 


140 

()•;{!) 

300 

() 

10,1 

0-70 

700 

12 

70 

0-0.-i 

30 


210 

OMO 

•100 

(5 

17.1 

0-77 

770 

12 

140 

0-01 

40 


280 

(>•41 

410 

(5 

245 

0-78 

780 

12 

210 

0-0.1 

50 


3,10 

(>••12 

420 

() 

31,1 

0-79 ' 

790 

12 

280 

0-00 

Of) 


420 

(>'4:i 

430 

(> 

385 

0-80 

800 

42 

350 

0-07 

70 

1 

,13 

0-44 

440 

7 

18 

0-81 

810 

. 12 

420 

O-OK 

80 

1 

123 

(>•45 

4,10 

7 

88 

0-82 

820 

13 

,13 

0-09 

90 

1 

193 

(>-4(» 

400 

7 

1,18 

0-83 

830 

13 

123 

0-10 

100 

1 

203 

(>•47 

470 

7 

228 

0-84 

840 

13 

193 

0-11 

110 

1 

333 

0-48 

480 

7 

298 

0-8,1 

8.10 

13 

203 

0-12 

120 

1 

403 

(>•40 

■190 

7 

308 

0-80 

800 

13 

333 

o-llt 

130 

•> 

3.1 

(>•50 

,100 

8 


0-87 

870 

13 

403 

0-14 

110 

2 

100 

(>•51 

,110 

8 

70 

0-88 

880 

14 

35 

0-1.1 

^,10 

2 

170 

0-52 

520 

8 

140 

0-89 

890 

14 

10,1 

0-10 

' 100 

,, 

210 

()-5;! 

.130 

8 

210 

0-90 

900 

14 

175 

0-17 

170 

2 

310 

* ()‘54 

540 

8 

280 

0-91 

910 

14 

245 

0-18 

180 

2 

380 

0‘o5 

550 

H 

350 

0-92 

920 

14 

315 

0-19 

190 

3 

18 

(>-5() 

.100, 

8 

420 

0-93 

930 

14 

385 

0-21^ 

200 

3 

88 

0'57 

,170 

0 

53 

0-9f 

940 

16 

18 

0-21 

210 

3 

158 

(>•58 

580 

9 

123 

0-95 

950 

15 

88 

0-22 

220 

3 

229 

(>•59 

590 

0 

193 

0-90 

960 

16 

158 

0-23 

2.30 

3 

299 

o-oo 

000 

0 

203 

0-97 

970 

15 

228 

0-24 

240 

3 

309 

()'(U 

010 

9 

333 

0-98 

980 

15 

298 

0-2,1 

250 

4 

_ 

(>•62 

020 

0 

403 

0-99 

990 

15 

308 

0-20 

2«) 

4 

70 

0*(>3 

430 

10 

35 

1-00 

1 kilo. 

1* „ 


0-27 

270 

’ 4 

140 

0-()4 

040 

ro 

106 

1 

j 


H 


0-28 

280 


210 

0*05 

0,10 

10 

175 

1 


• 
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CoN^BltSlON OF KiLOOIUMMES INTO PoFNDS. 



c 




AllpKiMlll'lle 

Kilojifaitinit^s. 

rwts. 

Mis. 

n.h. 

OZs. 

(‘iiiiveiKioii 




into Ul.s 


0 

0 

2 

^_ _ 

41 

01 

2 

0 

0 

4 


4 

:i 

0 

0 


H 

65 

4 

0 

0 

It 

13' 


T) 

^ 0 

0 

11 


11 

(I *' 

0 

0 

i;t 

3.1 

131. 

7 

0 

0 

i.i 

7 

lol 

vS 

0 

0 

. 1 " 

lOi 

I'S 

9 i 

0 

0 

HI 

131 

195 

10 

0 

0 

22 

0| 

225 

20 

0 

1 

^ !(?■ 

'• <,11 

441 

ao^ i 

0 

2 

HI 

21 

(105 

40 

0 

a 

4 

3 

88 

50 

0 

a 

2H 

•■y 

U0| 

()0 

1 

0 

2(1 

4! 

ia 2 

70 

1 

1 

14 

•>i 

154 

80 

1 

•) 

I s 

0 

170 

< 90 

1 

a 

2 

01 

198 

lOO 

1 

a 

21 

7 

220.1 

200 

a 

a 

2(1 

1.7 

441 * 

aoo 

.’> 

a 

17 

(i 

0014 

400 

7 

a 

Hi 

14 

882* 

500 

9 

a 

10 

.7 

1102.4 

_ 



_ 

. _ _ . 

_ _ _ 


C 

„ Conversion of Pounds into Kiloouammes. 


1 111. 

(I’l.'il 

Kilo. 

20 Ills. 

9-072 

Kilos. 

2 Uh. 

= (vgoi 


21 


9-.720 


3 „ 

= 1-301 

Kilos. 

22 


9-970 


4 „ 

1-NH 

»» 

23 

,, 

10-433 


•7 „ 

2-20K 

•» 

24 


10-880 


(i 

= 2-722 


2(7 

,, - 

11-340 


7 ,, 

3-17.7 


20 


11-794 

1 

s „ 

- 3-629 


27 

,, 

12-247 


9 „ 

4-082 


28 

< 

12-701 


1(1 „ 

-i- 4-.736 


29 


13-1.71 

u 

11 „ 

-- c 4-990 


30 


13-008 


12 „ 

^ j-443 


31 

,, =: 

14-002 


13 „ 

= .7-897 


32 

„ — 

14.71.7 


14 „ 

= 6-3.70 


33 


14-969 


1.7 „ 

= 0-801 


34 

,, -i; 

1.7-422 


16 „ 

7-2.78 


3.7 


13-876 

«1 

47 

= 7-711 


t 30 

>1 — 

16-3.30 

( >1 

» IN ,, 

= 8-10.7 

't * 

37 


16-703 

»* 

19 ,, 

8-618. 


38 

,, u = 

17-237 
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Conversion of Pounds into Kidoorammes—coh/iikot/. 


I 


29 lbs. 

- 17-090 Kilos. 

50 lbs. 

= 22-080 Kilos. 

40 ,. 

= lS-114* „ 

00 „ 

= 27-210 ,. 

41 ,. 

= 18-598 „ 

70 ,. 

= 21-752 „ 

42 .. 

--- 19-051 ., 

80 ,. 

= 20-288 „ 

42 „ 

= 1!^505 „ 

90 „ 

= 40-8-24 ., 

44 „ 

= 19-9.58 ,. * 

101) .. 

4.5-200 „ 

'1.1 .. 

= 20-412 „ 

200 „ 

- ,90-720 „ 

■to ,. 

20-800 „ 

200 ,. 

- 120-080 ,. 

47 ,. 

= 21-219 

■100 „ 

. 181-140 „ 

48 ,, 

= 21-772 ., 

.500 ., 

= 220-800 „ 

49 „ 

= 22-220 „ 




Conversion of (tiuins, Ozs., Lhs., Qrs., Cwts., into 
Kilogrammes. 

7'Tl(i grains O-.I grainiiK' 

I.V4:W „ .1-0 

lj-t'a2;i „ - lO’Ognimmos 

■l.'iTJ graiiLs I uy.. - 28-;! graiiiiiR's 

Hi iws. 1 Ib. ■I.):!'.')!! ,, 

28 lbs. ---- 1 qr. — 12 kilos. 712 graminos 

4 qrs. --- 1 cwt. 112 lbs. — .">0 kilos. 802 gruiiinios 

20 cwts. 1 ton. 101 ()'06 kilos. 

^ 1 o/,. ■1271 gr.s. ■ 28'2.702 graimnca • 

2oj',s.-- 872 ,, bO'OliOl 

2 .. 1212i ,. S.7-04K« 

4 ., 17o0‘ ., 112'2!181 

2 ,. . 21871 ., ■ 111-7482 

II.. - 2(125' ., 17O-0H72 

7 .. - 201)2^ lOS-Hlili 

8 , 2500 ,. 22(l-79(i2 

9 . 29271 ., 255-1457 

10 ., 4275' „ . 282-4952 

11 ,. 4812-1, „ . 211-8448 

12 „ = 5250' „ 240-1942 

1.2 „ =*(1874 ., 208-54.28 

14 „ = 0125' „ 290-8922 

16 ,. = 0.502.1, „ ,125-2428 

10 „ 7000' ,. - 452-5922 

1 inilligrainme = 0-001 

1 centigi-aminc - 0-01 

1 (lecigramiue = 0-1 

1 deoagraimne 10-000 

1 hectogramme = 100-000 ,, 

1 kilogramme L lOOO-OjM) „ 


D.D 2 
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CoNVEIj^ION OF G-EAMMBS INTO OzB. AND GkAINS. 


I gnu. = 

15-43 

gl-B, 




51 gnn8,= 787-04 grs.=loz. 350 grs. 

2 (mn». = 

30-86 





52 ^ 802-48 

„ =1 

, 365 


S 


46-30 





53 „ =f 817-91 

„ =1 

, 380 

„ 

4 

= 

61-73 





54 833-34 

=1 

, 395 

„ 

5 


77-16 





55 „ = 848-77 

=1 

, 411 

„ 

() 

— 

92 •.')9 





56 „ - 864-21 

„ -1 

, 427 


7 


108-03 





57 •„ . 879-64 

- 2 

, 005 


K 

— 

123;46 





58 „ 895-07 

2 

, 020 


9 


138-89 




! 

59 „ 910*50 

=2 

, 036 

>1 

.0 


164-32 





60 „ =1' 925-94 

— 2 

, 051 

„ 

11 


169-76 





61 „ - 941-37 

„ =-2 

, OGG 


12 

„ 

185-19 





62 „ 956-80 


„ 082 


13 

- 

200-62 





63 „ = 972-23 

„ =2 

, 097 

„ 

14 


216-05 





64 987-67 


„ 113 

„ 

15 

^ - 

231-48 





„ - 10(W-10 

2 

„ 128 


16 

— 

246-92 





66 „ 1018-53 

„ =2 

„ 144 

„ 

17 

— 

262-35 





67 „ ^1033-96 

- 2 

„ 159 


18 


277’78 





68 •1049-39 

„ =2 

„ 174 


19 

- 

293-21 





69 „ 1064-83 

- 2 

„ 190 


20 

- 

308-65 





70 „ 1080-26 

„ =2 

„ 205 


21 


324-08 





71 „ 1095-69 

— 2 

220 

„ 

22 

- 

339-51 





72 .. 1111-12 

— 0 

„ 236 

„ 

23 

- 

354-94 





73 .. 1126-56 


252 

„ 

24 

- 

370-38 





7-4 .. lin-99 

-2 

„ 2G7 


26 

- 

385-81 





75 .. --1157-42 

- 2 

„ 282 


26 


401 -24 





76 „ -1172-85 

— 2 

„ 298 


27 

- 

41()’()7 





77 „ • 1188-29 

—2 

„ 313 


28 

- 

432-11 





78 ; 1203-72 

.. =2 

„ 329 

„ 

28‘.‘i6 grins. 

= 4373 gi-H. - 

1 

O'/.. 


79 „ =1219-15 

— 2 

„ 344 


29 gn/i.s.= 

447-53 grs. = l 

1/ 

10 gl B. 

80 „ -=•1-234-58 


„ 360 


30 

It ' — 

462-97 

„ -1 


26 

„ 

81 „ =1260-02 


„ 375 


31 

- 

478-40 

„ =1 


41 

„ 

82 „ =1265-45 

- 0 

„ 390 

„ 

32 

„ 

493-83 



50 


83 „ = 1280-88 

„ =2 

„ 406 


33 


509-26 

=1 


72 

,, 

84 „ = 1296-31 

-2 

„ 421 

„ 

34 


5-24-69 

„ =1 


87 


85 „ =1311-74 

=2 

„ 437 

„ 

35 

— 

540-13 

„ =1 


102 


86 „ =1327-18 

„ =:=3 

„ 015 


36 


55o*56 

„ =1 


118 

,, 

87 .= 1342-61 

„ =3 

„ 030 


37 


570*99 

„ -1 

,, 

133 

,, 

88 „ =1358-04 

„ =3 

„ 045 


38 

— 

586-42 

„ - 1 


149 


89 „ =1373-47 

„ =3 

,,,061 

„ 

39 

^ — 

601-86 

„ =1 


164 

,, 

90 =1388-91 

„ =3 

„ 076 


•40 

= 

617-29 

„ =1 


180 


91 =14('4-34 

„ =3 

„ 092 


41 

— 

632-72 

•=' 


195 


92 „ =1419-77 

„ =3 

„ 107 


42 

— 

648-15 

„ =1 


210 

„ 

,93 =1435-20 

=3 

„ 123 


43 

— 

663-59 

^1 


226 

,, 

94 „ =1450-64 

„ =3 

„ 138 

It 

44 

— 

679-02 

=1 


241 


95 „ =1466-07 

„ =3 

„ 154 

„ 

45 


694-45 

„ =1 


257 


96 „ =1481-60 

„ =3 

„ 169 


46 

— 

709-88 

» =1 


272 


97 „ =1496-93 

„ =3 

„ 184 


47 

— 

725-32 

„ =1 


288 


98 „ =1612-37 

„ =3 

„ 200 


48 


740-75 

„ =1 


303 

„ 

99 „ =1527-80 

„ =3 

„ 215 


49 

<. _ 

756-18 

„ =1 


319 


10(4 „ =1543-23 

„ -.3 

230 

11 

60 


771-61 

=1 

.. 

334 " 

.. 
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Conversion op Grammes per Litre into GRAMiftis and Ounces ' 
PER Gallon. 


Per litre. 

Per gallon. 

Per gallon. 



grm. 1 = 

44 grnis. = 

4 

oz. 



gnus. 2 — 

o' „ 

4 

,, 



„ 3 - 

* 13-J „ 





„ 4 

18 „ • 

1 




,, S — 

224 „ - 





„ 0 ~ 

27 „ - 

1 




>. 7 ■ - 

3U ,. 

U 




„ 8 - 

30 „ — 

1-1 




„ 9 .. 

404 „ -1 

14 




„ 10 

4S ,, ^ 

l.i 




„ 11 “ 

. 4itt 

G 




„ 12 - 

S4 „ - • 

2 




„ 13 = 

S8.', „ - 

24 




„ 14 ~ 

03 „ 

2:1 




,. IS = 

071 ,. 

24- 




10 --= 

72 „ 

24 




17 

701 „ -- 

2fi 




„ 18 

81 „ - 

3 




„ 10 = 

8S1 „ 

3,1 




„. 20 

00 „ 

3.1 




,, 30 

13S „ 

<i 




„ 10 

180 „ 

04 




„ SO 

22s „ 

8.1 




„ 00 - 

270 „ - 

10 




„ 70 

31S „ 

114 




80 ^ 

300 ,, 

13:1 




„ 00 

40S „ = 

15 




„ 100 - 

4.10 „ 

lOS 



, 

„ 200 = 

900 „ = 

334 

,, = 

2 

lbs. 14 oz. 

„ 300 = 

1350 „ 

50 


3 

„ 2' „ 

„ 400 -• 

1800 „ 

004 


4 

,. 24 

,, SOO - 

2250 „ . ^ 

831 


5 

.. 31. „ 


CtNVBESioN of Gallons, Pints and Gills (Water) into 
Lbs. and Ozs. 


1 gallon = 

1 pint = 

2 pints = 

..'i ,. - 

■i „ 

1 pint : 

1 (piai't = 

• 1 gallon : 


10 lbs. 

G .. 

24 „ 

H n 


a pints = (ij ll)s. 

fi 74 „ 

7 ., = „ 

8 „ =-- 10 „ 


2 

2 jiints = 4 

: 4 quarts* = S pints = 32 


Alls 


14 lbs. 

24 „ 

10 ,, 
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Conversion of 

Litres into Gallons and Pints. 

Tiitvfts. 

Oalkms 

' Pints. 

dills. 

I.ilri, 

. OallonH. 

Pints. 

dills. 

1 

— 

1 

liO 

15 

3 

2 

1-6 

2 


.'i 

21 

10 

=: 0 

4 

0-7 

a 


0 

11 

17 

3' 

5 

.0-7 

1 


Y 

0-2 

18 

-) 3 

7 

2’R 

ft 

— 

8 

;i-2 

19 

- ' 1 

I 

1-8 

6 

1 

2 

2-:i 

20 

= 4 

a 

0-9 

7 

1 

4 

Mi 

21 

I# 

4 

0-9 

« 

- 1 

b 

o-li 

22 

4 

0 

3-0 

9 

1 

7 

:i'4 

20 

.7 

0 

2-0 

10 

2 

' 1 

2-4 

24 

f) 

2 

I’O 

.. 11 

il:.- 2 

a 

l-,7 

2.7 

f) 

4 

01 

12 

-:= 2 

0 

0',< 

,70 

- 11 

0 

0-2 

i;! 

; 2 

6 

.'i-ll 

r 7g 

- 10 

4 

0'2 

14 

- ;i 

0 

2-() 

100 

= 22 

0 

0-3 





• 

* 

• . 



CoNVEllSION 

OF Ciuac Centimetres 

INTO English Me\sures. 

1 cubic continiotre - 

17 imuims. 




2 cubic ceutiiuotrefi 

04 







— 

.71 





4 


r= 

1)8 ,, 

or 1 

clrachin 8 

minims. 


•\ 


1. 

8.) ,, 

,. 1 

„ 25 



(i 



102 „ 

., 1 

„ 42 



7 


= 

119 

„ 1 

50 



8 



100 ,. 

,, 2(Iraclniml6 

,, 


9 



l.')3 

2 

„ 00 



10 


— 

170 ., 

2 

„ 50 



20 


=: 

340 

.. ’> 

,, 40 

,, 


;io 



,710 

1 

ounce 0 drachm 

ao minims. 

40 


€ 

080 

M 1 

,, a drachms 2il> ,, 

00 

'» 

- 

8.70 

M 1 

>, 0 


10 

00 

*" 

-■ 

1020 

2 

ounces 1 


0 „ 

70 



1190 ,. 

2 

M a 


,70 

80 



1300 „ 

2 

„ 0 

,, 

40 „ 

90 



1,730 „ 

a 

M 1 


00 „ 

100 


z;.- 

1700 „ 

M a 

„ 4 


20 „ 

1,000 


- 

1 litre = 34 fluid ouiiees nearly, or 1| pints. 


Conversion of Gallons into Litres. 


1 Imp. gallon 

^ 4-,744 

litres 

40 Imp. galfcms = 181 *744 litres 

2 Imp. gallons 

9-087 


50 

=- 227-180 „ 

0 

= ,13-031 


< 00 

,. = 272-016 „ 

4 

= 18-175 


70 

,. = 318-052 ,' 

5 

-- 22-718 

,, 

80 

= 303-488 „ 

0 

-- 27-202 


90 

408-924' „ 

7 

01-80,7 

, 

100 

- 4,74-300 „ 

8 

. 30-349 


200 

= 908-720 „ 

9 

= 40-892 


300 

... 1303-0}t0 ,. 

10 , • „ 

r- 4,7-430 

, j ^ 

40fl 

,. -- 18W-440 ., 

20 

r.r 90-872 


,700 

„ = 2271-800 „ 

30 

= 130-308 


1,000 

, = 4543-000 „ 


















1 N U li A 


thr Ariifcinl Dye^ufj'^ Jutve hfcn slated in alphuheticul order in Parts V1I2. 
to XJW, onhj such hrn'c been iltdcrcd as are spccinUtf mentioned in the tert. 

Aejbheviations us<‘i1 in Parts VfIT. to XJV^, 1S2 
Aoaoia catechu, 17!t 
Acetate of iron, 41, 42 

lime. 34 • 

S(i<la, 53 

sill, 4. 12 , 

Acetic acid, 23. 24 • * • 

action of, (m cottim 4 
Acctylccl]ulos<‘, 4 
Acid dyestuffs, 270—273 
Acids, action of, on cotton, 3, 4 
Acridine dyiistuffs, 181), 

Ailrian(>plc Red, 311 

Aft^'i-treatments of Immedial ilyestufTs, 240, 247, 248 

substantive dv<‘stnffs\\ ith metallic suits,etc., lOt*. 107.22*1'- -227 
• sulphur (.IvcstulTs, 23S 

Aecd black. 332 -338 
A*:(‘ing, Aniline black, 333—338 

j'hainbcf for cotton yarn, 333 
of lo^uooil. 171 

Ager, Mathcr-IUatt. for steam black, 170, 337, 338 
Algole Blue. CP paste* and 3(1 paste*, 300, 301 

d;festuffs, 300—303 * 

dissolving of, 302 
])rcparation of the vat, 302 
Table giving additions for dyeing with, 303 
Creen B paste, 300 
Pink K, 302 
Red R extra, 302 
Scarlet C, 302 
Alizarine, J78 

Blue paste, 325 

OB powder, 320 
J' pi.ste, 320 
Browns, 324 
Claret, 324* 

R, 32K 
(heen, 324 
Indigo, 301 
oil, 08 

one-batk colours, 328 
OrangeriOO. 324 
paslx*. 20 per cent., 327 
reds dyeing on piecegoods, 318, 319 
Reds, 324 • 

Tellow, 109. 324 • 

Alizarinefi, dyeing oops and cheeses with, 328 
\node-Hha.des with, 324 
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AlizarineH— contitiued. 

dyeing on chromium mordant, 325—327 

M'ithout oiling, 326, 327 
on combined aluminium and iron mordant, 327 
on iron mordant, 327 
together V'ith m ooI dyestulfs, 328 
Erban-Specht’s method of dyeing. 323, 324 
mordants for dyeing light shades with, 324 
topping of, with basic dycKtuffs, 325 
Alkali, action of, on cotton, 5. 141- dr)4 
Blues, 272 

Alkaline <‘hromo mordant, 22 
j>ink mordant, 26 
Alpha-naphthol, 4/, 216 
A'pha-naphthylamine, 47, 2H1, 282 
l)asc, 2Hl 

claret, 281. 282 * 

pri'paring bath for. 281 

Alum, 25 
Alumina, 27 
AluminatAof soda, 26 
Aluminium acetate, 26 

prt'paration of, 324 
aet(‘talc.s, basic, 26 
hydrate, 27 
hydroxide, 27 
hypochlorite, 27 

iron monlant, dyeing Ali/,arines on conibineil, 327 
sulphate, 27 
Hulphatc-aci'tatcs. 28 
sulphates, basic, 27 
Kulpho-acctates, 28 
Amidodiphenylarninc, 217 
Amidonaphtholsulphonie acid, 217 
Arainoazobcnzenc, 28^ 

Ammoazotoluenc, 283 
Ammoni^, 29 

Hlum, 25 
Ammoniac, Sal, 29 
Aramoniacal cochineal, 180 
Ammonium chloride, 29 
hydroxide, 29 
Hulphocyanide, 29 
thiocyanate, 29 
vanadate, 31 

Amyloid, 3 

Analysis, Capillary, 374 

of dyestuffs, 373—383 
textile fibres, 385, 386 
water, 14—10 

Aniline, 31 

black, 109, 320—338 

aged black, 332—338 

on cotton yarn, 332 —334 
on loose cotton, 332 
on piecegoods, 335 
plant for the production of, 336, 337 
Boboeuf s one-bath, 330, 331 « 

bottom for indigo, 297 • 
cold process of dyeing one-bath, 331 
dyed black, 829''^32 
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Aniline black— continued. 

greening of, 329 
Green’s. 336 

methods of dyeing one-bath, 329—332 
steam bia^sk, 337, 338 
topping ero88-dye dyestuffs with, 260, 201 
ungreenable, ^^9 
hydrochloride, 31 
salt, 31 
Annatto, 180 
Antichlor, 54. 63 
Antimonine. 31 

Antimony compounds, relative strength of, 33 
laetaU', 31 
salt, 32 

s<Kliuiii fluoride, 32 
trioxide. 32 
Aqua I’ortis. 47 -49 
Areea eat^-ehu, 179 ^ 

Arwnate of soda, 54 * 

Artificial dyestuffN, 182- -340 
tibriis, 9 
horse-hair, 9 
indigo, 285—297 
jute, 12 
silk. 9 

bleaching of, 140 
dyeing of, 9, 10, 12 
Atomic weighf-K, 387 
Auramin(\ 192 
Auronal Blues, 268 

dyi'stulfs, dissolving of, 268 

dyeing with, 268, 269 
Antog'ne Black, 267 
Azo-{;olour8, fastness of insoluble, 274 

• msoluble, produced on the fibre, 274—283 
Azofiavine, 271 
Azophor Blue D, 282, 283 
Orange, 283 

coupling with, 222 
Pink, 283 
Ked, 221, 277, 278 

coupling with, 222 

Azo Pink, 283 
Bark, 177 

Barlow kier, 92 ^ 

Bar wood, 178 

Basic aluminium sulphates. 27 

chromium acetate, 37 ' 

* chloride, 37 

cotton dyestuffs, 183—195 
dyestuffs, application of the, 186—195 
dissolving of, 186, 187 
dyeing in one bath, 190 

on tannin mordant, 187—189 

on tin or tiifand tannin mordant, 191, 192 

on unmordanted cotton, 191 

cops and cheeses with, 194 

piecegoods with, 195 
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Basic (lyestufifs— contimied. 

(^eing warps witli, 194 
fastness of, 18f» 

mordanting with tannins for, 187, 188 
sjieeial methods of (iyeiiig, 189—195 
topping Alizarines with, 325 

substantive dyestutTs w ith, 227 
sulphur dyestulfs with, 237.*238 
Bastard saffron, 177, 178 
Bayer’s Turkey-ri'd process, on pit'cegoods. 323 
on yarn, 322 

Beater. Farmer's patent. 123, 124 
Beaunn'“ degrees, 

hydrometer. 388 

Beaumont's cop dyeing machine, 358 
Belt and rope pulleys, speed of. 398, 399 
Bengal catechu, 179 
Benzidine. 33. 283 
Benzoazurine, 225 

Benzo (bpper Blue. 209 • 

l^st Scai'let, after treatment of, 22(5 
Indigo Bine, 209 
Berries, i’ersian, 177 
Besan^on silk, 9 
Beta-naphthoi, 47, 21(> 

colours, 274 
R, 47, 275 

solution for Paranitruniiine-re<l 275, 27(5 
Bcta-naphtholsulphonie acid, 217 
Beta-naphthylarnine, 283 
Bichromate jaitash, 50, 51 
soda, 54 

Bilaetatc of antimony, 31 
Bistre, lt51, 102 
Bisulphitc-zine limi^ vat, 290 
soda vat, 290 
Blank, Aniline, 109. 329, 338 
(^rome, 172, 173 
Biphenyl, 109, 338, 339 
liquor, 41, 42 
oil stains, 85 
Prud’homme, 338 
scouring of cotton cloth for, J05 
Steam, 337, 338 
Vanadium, 335 
Blackley Blues. 193, 272 
BIeat;hing, 70—140 

artiiieial silk, }4() 
brocades, 101-103 
nlioeses, 78, 79 
chinagrasi^. 139 
coloured goods, 108—112 
cops, 78, 79 

cotton piecegoods, 85—113 
sliver, 78 
yam, 79 -81 

t^'iisile strength of, after ! 0 
<lhootieH, 109, 110, 111 • 

drilK 109, 110 ♦ 

dyestuffs fast to, 109 
fancy woven goods, 101 —103 
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Bleafhing— continued. 

for general purposes, 101 
handkerchiefs, 111, 112 
hemp, 137 
jute, 137-130 

Buseh’a tnethod, 138, 139 
Ch-oss and Bevan's method, 130 
kiors, 80—JOl • 
lawns, 101—103 
linen, 132—137 

piecegodds, 135—137 
yarn, 134, 135 • 

liquors, preparation of, 70 
loose cotton, 78 
Monopole soap in, 70, 114 
mulls, 111, 112 
Oxfords, 109. 110 
paste, 110 
powder, 34, 35 

appaBatUf^ for (?iHHohjing, 71 
stirring arrangement for dissolving, 71 
process, Erhan and Pick’s. 79 
(Jeiseinheimer’s. 115 
Hadlield and Sumner’s, 115 
Hertel’s, 115 
H. Koechlin’s, 114, 115 
Lunge’s. 115 
Mather-Thompson, 115 
McistiT, Lucius and Bruning’s, 7!* 
Saget's, 115 

Scurati MaiiKoni's, 115, 11(» 

4’hies and Herzig's, 114 
processes, special, 113—117 

for linen, 137 
Turkey-red oil in. 79, 114 
•warps, 7!) 
with ozoiKs 117 

peroxide of hydrogen, 110 
potassium permanganate, 115, 110 
sodium hypochlorite, 113, 114 
sodium perborate, 117 
sodium peroxide, 117 
Bleach works, plan of small, 133 
Bleu de Lille, 272 
Blue, Azophor, 282, 283 
developer AN, 217 
UfaniBidino, 282, 282 
Naphthdl, 282, 28.2 
Prussian. 101 * 

stone, 30, 40 

vitriol, 39, 40 i 

Bob^ouf’s one-bath Aniline black, 330, 331 
Boiling kiers, 89—101 
Bombay eatc'-hu, J79 
Borax, 55 

Bordeaux (lev<d()p(r, 217 
B(»wking, 103 

“ Bowl ” ior impregnating yarn with naphthol solution, 275 
Brass, action^f liuely divided, un cotton, 4 * 

Brazil wood, 178 
Brilliant Croccinc, 272 
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Brilliant Orange G, 272 
Sky Slu#*?!, 209 

British thermal unit of heat, 399 
Broaching stick, 340 
Bro(;adcR, bleaching of, 101—103 
Brome indigo FB paste, 302, 303 
Bronnert silk, 10 
Bronze liquor, 4() 

Brown on loose cotton with (;atpchu, IKl 
warps with catechu, 181 
yam with cat[‘chu, 180, IKl 
Bucking, 103 
Buff, Iron. 159, Hr<l 
Burnt lime, 35, 30 


Cachou R, 207 

de Laval, 207 
(’scsalpina, )78 
('alciuin^acetato, 34 

carbonates 34 
hydrate, 34 
hydroxitle, 34 
hypochlorite, 34 
oxide, 35 

(‘alii'o, scouring of jilain, 105 
(!alqrie, 300 
(’ampeachy vt>od, 170 
Camwood, 178 
Capillary analysis. 374 
Capri dyestuffs, 189 
Carbolic acid, v, Bhcnol, 

Carbonate of linns 34 
(’arthamus tinctoria, 177 
Castor oil, 30 # 

« soap for Para-rcrl, 53 
Catcehin, 170 
(Catechu, 178, 170 

Acacia, 170 
Areca, 179 
Bengal, 179 
Bombay, 179 

Brown on loose cotton with, 181 
warps withj 181 
yarn with, 180, 181 
dyeing with, 179— 181 
Pegu, 179 

Catechutannic acid, 170 
Caustic soda, 58, 59 
Coll dryer, 130 
Cellulose, 2 L 

action of oxidising agents on, 4 
nitrates, 3 
solvents for, 2 
xanthate, 4 

Centrifugal machine, 84, 85 
pumps, 398 
Cerulein<f paste, 324 
Chalt, 34 
Chamber acid, 63 
Chardonne’t silk, 9 
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Chasing in the water mangle, 127 
Cheeses, bleaching of, 78, 79 
dyeing ot, 362 

Chemic and sour cisterns, 102, 

Chemicals and mordants, ^2—69 
Chomicking and souring machine, 100 

open-width washing, souring and, machine, 113,114 
Chestnut extract, 171 ’ 

China Blues, 193 
Chinagrass, 7 

behaviour of, Towards cidouring matters 7 
bleaching of, 139 
microscopic characteristics of, 7 
Chinese galls, (}7 
Chlorate of potash, 51 
Chloride of lime, 34 
soda, 59 

Chlorine, action of, on jute, 8 
liquid, 78 
Chloroanisidine, 282 

Scarlet with, 282 
Chromate of lead, 157, 158 
Chrome alum, 36 

black, 172, 173 
gitien, 159 
orange, 158, 159 
yellow, 157, 158 
Chromic hydroxide, 38 
ChrumiuHi acetaks 37 

basic, 37 

bisulphite, 37, 325, 326 
chloride, 37, 325, 326 
basic, 37 

chromate, 37, 325, 326 
fluoride, 38 
hydroxide, 38 
mordant, 37, 325, 326 

• Alizarines on, without oiling, 326, 327 

dyeing Alizarine dyestulis on, 325—327 

Ciba Bordeaux, 307 

dyestuffs, 306—308 

developing with bleaching powder solution, 307 
dissolving of, 306 

Table giving additions for dyeing with, 307 
Red G, 300 
Scfltflet G, 306 

Cibanone dyestuffs, 306—308 

dyeing cotton yarn with, 307, 308 

Orange and Yellows, developing with bleaching poivder solution, 308 
Citric acid, action of, on cotton, 3 
Clarot, alpha-naphthylamine, 281 
Cleartng of Turkey-red, 313, 315, 322 
Coal tar colours, v. Artificial dyestuffs. 

Cochineal, 180 

ammoniacal, 180 
Cocoa fibre, 9 

Oohnen’s oop dyeing machine, 356 
Coilodion-^oo^ 3 ^ 

Colorimeter, 373 

Coloured goods, bleaching of, 108—112 
Colouring matters, natural, 163—181 
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Colours, insoluble Azo, 274—283 
inineral, 157—l(i2 

jmxluwd on tho fibre by condensation, 340 
oxidation, 320—340 

Combustion and fuel, 300 
(.kininion salt, 50 
Comparative d.ve tests, 373—378 
Conditioning of cops, 302 
Cop boxes, packing of, 355 
drying, 362 
dyeing, 353—362 

machine, Beaumont’s, 358 
' Colmon’s, 350 

Crippin and Young's, 357 
l>e Kcukolaere’s, 35(1 
Craemiger’s, 357 , 

Hamer’s, 350 
Judeiiburg’s, 35(5 
Middleton s, 354—^50 
Mommer’s, 357 
Obermaier’s, 354—35(5 
Pornitz’s, 358—360 
.Schirp’s, 356 
Wolffs, 358 

“ Zittau " (Schubert's), 358 
packing, system of, 354—357 
pt^rforated skewer system of, 357—362 
sand, use of, in, 357 

Copper, action of finely divided, on cotton, 4 
sulphate, 30 
sulphide, 38 
Copperas, 42 

vat, 285—287 

Cops and cheeses, dyeing in the indigo vat, 1(50 

• with basic dyestuffs, 104 
bleaching of, 78, 70 
conditioning of, 302 
Correction of water, 19 
Corron’s hank dyeing machine, 340 
Cotton, 1 

action of acetic acid on, 4 
citric acid on, 3 
concentrated nitric acid on, 3 

sulphuric acid on, 2 
finely divided brass on, 4 
copper or ^ 
formic acid on, 4 
lead peroxide on, 4 
oxalic acid on, 3 
oxidising agents on, 4 
tartaric acid on, 3 
weak mineral acids on, 3 
bleaching, 70—132 
Blues, 272 
counts of, yarn, 393 
Mercerising of, 141 
n^icroftcopic characteristics of. 1 
Red S, 200 ; 

Scarlet) 271 
Hplirits, 39 

• unripe or dead, 2 
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CotUm— roiiiinurd. 
wax, 70 

yarn, bleaching of, 70—81 
drying 350 

dyeing of, 3^5—340 

Count systoniH of yarns, basis of the, 303 
Counts, artificial silk yarn, 303 
cotton yarn, 303 
jute yarn, 393 
linen yarn, 303 , 

of yarns, constant for comparing, 304 
Coupling process, cops and cheeses, 222 
loose e.ott<»n, 222 
pieeegoods, 223, 224 
warps. 223 
yarn, 223 

with Azophor Jted, 221, 222 
Nitrazol, 221, 222 
Nitfosamnie, 2^1, 222 
j)arainlranfiine, 221 '* 

Courtauld siJk, 4, 11 
Cow-dung, 3I> 

Crabbing, 3fifi, 307 

machine, ticblc, 3fi(», 3t)7 
Cresyl dyesiutfs, IHO 
Croeeme, 272 

Reds, 272 
Seari<‘ts. 272 
Cross-dvo Blaeks, 250 
Blues, 200 

dyestulTs. dyeing, 258—20! 

])iecegoods w ith, 200 
w arps w ith, 250 

to])ping of, with Aniline black, 200, 201 
Cross-wound spools, dyeing of, 302 
(hidliear. ISO 
Cupric chlorid(‘, 30 
• sulphate, 30 
Curcuma tinetona, 177 
Curiumin, 177 
Cutch, V. Catechu. 


Decboline, 1)2 

J)e Kcukelaerc's cop dyeing machine, 350 
Dcteetioiii^of dyestuffs on the fibre, 378—383 
Developer B, 217 
Developers, 190 j 

Developing, stock solutions for, 210 —2’S 
with paranitraniline, 270, 277 
soda, 217 ** 

Dhooftes, bleaching of, 109, 110 
Diamond Creen, 192 
Dianisidino, 40 

Blue, 282, 283 

developing bath for, 283 
preparing solution for, 282 
Diastafor, fveatang pieeegoods with, ^0 ^ 

Diazotising and developing, continuous machine for, $ 
oop.s and cheeses, 219 
cotton yarn, 210 
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Diazotisii^r and developing— cantinued. 

loose cotton, 218, 219 
piccegoods, 220, 221 
warps, 219 

Diphenyl Black, 100, 3;i8, 330 
base, 338, 339 
oil DO, 338, 330 
Dipping frame, 167, 168 
vat, 167, 168 

dyeing Indanthrcne dyestuffs in the, 300 
Direct cotton colours, v. Substantiv** cotton dyestuffs. ^ 

dyeing (iotton dyestuffs, v. Substantive^cottou dyestuffs. 

dyestuffs, coupling of, 221—224 
(hey, 104 

l^isHolving-ether MLB, 323 
Divi-divi, 67 

Double fluoride of antimony, 32 • 

-jacketed kicrs, Of) 
oxalate of antimony and potassium, 
salt of antimony fliiondi* and amii onium sul^ihalr^, 32 
ffiftratc of antimony and pota;->.um, 31 
Dri'ze's dyeing machine, 343 
Drills, bleaching of, 100, 110 
Drying cylinder stand, 129, 130 

cylinders, Dray's sjiring pa<;king for, 120, 130 
machine, horizontal, 120 

vertical, 127-120 
* of cops, 362 

cotton piccegoods, 127—132 
cotton yam. 340—353 
u arps, 366 

Dung, 39 

Dye-bath, experimental, 378 
beck. 309 -371 
Dyed black, 329—3^ 

Dyeing apparatus, foam, 31)3 
CO]), 35J1—362 
e^cptuimcntal, 373 -378 
foam, 363 

machinery, 341 - -372 
of cheeses, 362 

cotton piccegoods, 367—372 
w arps, 3(>4—366 
yarn in the bank, 345 -340 
DyesUiffs, deteetion of, on the fibre, 378 -383 
fast to bleaching, 100 
testing of, 373—386 

the fastness of, 383—386 
Dye tests, comparative, 373—378 


Eau dc Javellc, 51 

Labaraque, 50, 60 
Eclipse Blues, 258 

dyestuffs, dissolving of, 258 

dyeing with the, 257, 258 
Fast cglours, 258 
f Dark Blue, 258 
Eiberfctd silk, 10 

EloctrolysCT, Mather am! Platt, 74, 75 
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Eleotrolyser, Oettel, 75—77 
Siemens, 73, 75 

Electrolytic bleaching liquor, preparation of, 73—77 
Emcraldine, 329 

Engineering calculations, 395—39(7 

English system of weighs and measures, 400, 401 

Eosincs, 271, 272 

Erythrino, 271 ^ 

Erythrosine, 271 

Ethyl bcta-naphthylamine, 217 

Experimental dye-bath, ‘HH 

dyeing, 371^378 


Fast Acid Blue, 328 
Vi(»lets, 328 

Blue Developer AD, 217 
Blues, 189 
Scarlets, 271 

Fastness, testing t he, of (l\esl^lts, ^3—38(> 

J«'ermeutation vat, 294—i#7 * 

dyeing of Kryogeiie Black in the, 239 
luetbods of setting the, 294—290 

Fi rrio nitrate. 41 
sulphate. 4 1 

Ferrous aeetati', 49 -42 
sulphate, 41, 42 
Fibrt^a, artitieial, J) -12 

<4 minor imjiortaiusc, 9 
testing of ilyestuiTs and, 373—380 
Flavin, 177 
Flax, 5 

ehemi<‘al composition ol, 0 
grassing of, 132 * 

Fluoride, antimony, 32 
Foam (lyeii^, 303 

apparatus, 303 
Formahh^hydi'. 42 

• ‘ atU‘i -treatment of substantive d^^cstuffs with, 

Formalin, 42 
Foj’inie acid, 42 

action of, on cotton, 4 
Form}leellulos»‘, 4 

Four-box war]) dyeing machine, 304, 305 

Frankfurt silk, 9 

Fuel, eonilnislion ami, 391) 

Fuseamli*', 340 
Fustot, 170, 177 
FustiaiiH. scouring of, lO.* 

Fu8ti(!, 170 

old. 170 

^ young, 170, 177 


Caban uood, 178 
Gall nuts, 07 
Gallipoli oil, 320 
Gallo-tannic acid, 00 
Calls, 07 * • 

Gambier, 178, 179 , 

Gas singeing machine, 88, 89 

B,D. 
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Olanzsioif, 10 

dyeing of, 12 
Glauber’s salt, 61/ 62 
Glucose, 42 

Glue, atldition of, to indigo vat, 106 
Gracmiger's cop dyeing machine, 357 
Grape sugar, 42 

Grassing, 132 i 

Gray’s patent spring packing for drying cylinders, 129, 130 
Green, chrome, 159 
vitriol, 42 

Greening of Aniline black, 329 
Green’s Anihtio black, 336 
Grcthcr-Beiitz-Edliioston kier, 96 
Jlrey on loose cotton with logwood, 180 
yarn with logwood, 180 
Gun-cotton, 3 


H>5:mat^n, 170 
Hiematoxylin, 170 
llaiinatoxylon can ]>cchianum, 170 
Half bleach, 106 

HaiiKT's cop dyeing machine, 356 
Handkerchiefs, bleaching of, 111, 112 
Hank bleaching, 79—81 
c drying, 349, 353 

machine, HauboM’s, 349. 350 
Klug's, 351—353 
Montforts continuous, 350, 351 

dyeing, 345—340 

-machine, Corron’s, 346 

Klaudcr-Wcldon, 346—348 
SjK‘n(!cr’K, 346 
Thocil^s method of, 346 
vat for, 345, 346 
•washing, 81—83 
Hardness of water, 13—10 

estimation of the, 1(5—18 
Haubold’s hank drying machine, 349, 350 
Heat, British thermal unit of, 396 
quantity of, 396 
unit of, 396 
H^indone Brown, 309 

dyestuffs, 308, 309 

dissolving of, 308 

Tabic giving quantities for reducing, 308 
Yellow, 309 ^ 

Hemp 7 

bleaching of, 137 ^ 

microscopic characteristics of, 7 
High-pressure circulating kier, 94, 95 

steaming cottage for Turkey-red, 317, 318 
•speed starching and stentcring range, 130,132 
Hoechster hydrosulphite-soda vat, 292 
Holland, brown, 134 
Horizontal drying machine, 129 
Horee power, 399 
Hune tournante, 68 
Huillard’s^ier, 101 
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HydrocoUulose, 3 
Hydrochloric acid, 42—44 
Hydroextracting of yarn, 83—85 
Hydroextractor, 84, 85 
Hydrogen peroxide, 45 

blelehing with, ] 16 

<leveloping Immodial dyeatuffs iiith, 247 
Hydrometer, Beaum(!*’H, 388# 

Twaddle’s, 388 
Hydrometers, 388—391 
Hydron Blues, 309 

dyestuffs, 300 
Hydrosiilphito, 45, 58 

ammonia vat, 292, 293 
cone. B.A.S.P. powder, 58, 290 
0 Hocehst, 289 
preparation of, 289, 3W 
soda vat, 200 

Hoeehs^er, 292 

d|/eing eojw and cheeses in the, 292 
loose eotton in the, 292 • 

yarn in the, 292 

sodium, 58 
solution, 289 
vat, 289—293 

Hypochlorite* of aluminium, 27 
calcium, 34 
potassium, 51 
, sodiiini, 59, (50 
Ilyposilphite of soda, 63 
Hyraklite, (52 

for stripping, 62 


Immedial Blacks. 251, 252 

dyeing of, on warps, 232, 233 
Blue, 247 

deveiopi^r, developing Immedial dyestuffs with, 247, 248 
Direct Blue, 247 
dyestuffs, 246—252 

after-treatment of, 240, 247 
developing of, ith hydrogen jieroxide, 247 

Immedial developer, 247, 248 
sodium peroxide, 247 

dissolving of, 246 
dyeing eops and (djeesos with, 240 
* loose cotton with, 248 

pieeegoods m continuous machines uith, 249—252 
M’ith, in tl|p jigger, 250 
yarn with, 248, 249 

Indogene, 247 
Indone, 247 

New Blue, 247, 248, 250 
Ibdanthrene Blue, 297, 299 

dyeing piocegootls with, 299 
dyestuffs, dyeing witl^ 297—300 

in the capping vat, 300 
padding with, 299—300 
Yellow, 299 
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Indian saffron, 177 
Indigo, 163—170 ^ 

Alizarine, l<01 

Aniline black bottom for, 297 
artificial, 285—297 

Kpecial brands of, 295—207 
blue, 163, IM 
bottom for, 296 
broM'ii, 163 

eol<!, vats, 164, 165, 285—293 „ 

dyeing cops and cheeses in the, vat, 166 (-Nee alsoi Vat dyestuff". ) 
loose cotton m the, vtft. 166 ^ 

of ^ereerisj‘d ('(►tton with. 296 

goods ])r(“paved iviih glue w ith, 166 
jtieeegoods in the, vat, 167 - 170 
range vith {•i'e(‘])er oxulising, 169. 170 
overhead ovidisiRg, 169 
I'hio Indigo lied tog<‘ther with, 3Uo 
varps in the, val, Hi7 
gluten, 163 ' 

less of. in diffiu-ent vats. 11)5 
mineral impurities in, 163 
Midi Vat II., 2tH), 294 
MLK/W, fermentation vat vith. 295 
jneee dveing niachmes, continuous, 168—176 
red, M)3 

ruhbing of, dyeings. H)5 

solution, B.A.S. h'., 20 })er etuit., 292 

steaming of, 297 

synthetic, 285- 297 

lopj>ing of, 238. 2tH), 297 

ujth Hul|>hur dyc'stulTs, 238 
vat, bisiilphite-zine lim(‘. 290 
soda, 290 
(’opjieras, KKi, 285 287 

fermentation. 294—297 
hydrosuhiluie, 289 2tt3 
' amiminia, 292, 2t»3 

soda, 290 

zine-lime, 287, 288 
vats, 164- 170 

r'opjKTas, 'i'able giving <lifferent. 286 
fermentation, 'I'ahle giving diffei'ent, 296 
hydrosulphite, Table giving diffei-ruit, 291 
zine-liine, 1'ahle giving difTei'ent, 288 
warp dyeing maehme, 167 
white, U)4 
yarn ilyeirig, 166 
Indigofera tinetoria, H)3 
Jndigotine, 163 

Indo Carbons, 248 c 

dyeing of, in the hydrosulphite vat, 248 


Indoinc Blue, 193 
Indol Blue, 189, 191 
Indono Blue, 193 
Indophcnol, 297 
Injector kier, IK). 91 

Insoluble azo-colours, after-treatment of, withcmetallic salts 
Q fastness of, 274 

^ produced on the fibre, 274—283 


274, 2i5 « 


Iriaamin, 101 
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Iron-buif, 150,100 
liquor, 41 

mordant, dyeing of Alizaiinos on, 327 
nitrate of, 41 
pyrolignite of, 41 
laatis tiiuitoria, 103 * 


% 

.)a<'K«on'h ()})en bleach kier, —100 
Janus (lyestulTs. 100 
Japanese galls, 07 | 

Jofferson-Walker ])at(‘nt Icier, 02, 0» 

sU'am oonsunijdion in, 03, 04 

Jigger, Tianeashire, 307, 308 
paclding, 235. 230 
under uatei', 235 
M'alker's, 371,372 

uith squee/.ing rollers for <lyenig with sulphur dyestulT:,, 233, 231 
Ju<lenburg’s <'t>p detuiig niaehine, 35(» 

Jut.', 8,!l , • * . 

ai'tdieial, 12 
l)iea<-hing, 137 130 

ibjseh's inelhoil, 138, 130 
Cross and Jlevau's niethod, 130 
ehlonnalioit of, 8 
dveing of. 0 

inieros<-()pie eharaeteristies of, 8 
n'aetions ot, 8 


KATJtJKN liliK-ks. 213 

Cliroinr lilue. 242 
Urow’M, 242 

d^estulTs, dveing, in nnn lunes, 244 

«>jK'u ves.s(‘l.s, 243 244 
jueeegoods with silk threads witlf, 244, 245 
with worsted borders with, 245 
with, 242—245 
o\i<lising of, 243 
Imligo, 242, 243 
li.tensilier, 243 
Na\-v Blue. 243 
Kermes, 180 
* Khaki. 10»0. 101 
Kier, Barlow. 02 

(^bauer*'riw“is, 100 
(i rethcr-Jlent/,- K( I meston, 00 
high pri'ssnre eireulating, 04, 05 
lluillard's, 101 * 

injeetor, 00, 01 

Jaek.'.iU) s <)]K'n hleaeli, 08 ^ 

Jofferwui-Walker I’atent. 02. 03 

steam consumption in, 03, 04 

Mather, 05, 00 

Mather, undhod of working with, 112, 113 

Mather's, Sir William. 100 

<ipen top eireulating, 80, OO 

IViidleJury, 01,02 

Pondlebury-llarlovv, 02 

iSponle patent continuous oiwui width, 90, 97 

Tagliani-lligamonti, 90 
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Kier— continued. 

Thies-Hcr/ig, 94, 95 
vertical, with Injector, 90, 91 
Walsh, 94, 95 
Kiers, 89—101 

(Joublo-jackettHl, 95 
open width, 90—101 

Klaudcr-W<*ldon hank dyeing machine, 340—348 < 

machine for loose cotton dyeing, 341, 342 
King’s drying machine, for yarn, cops, or loose cotton, 351—353 
Koechlin's alkaline chrome mordant, 24, 25 ^ ^ 

Kryogeno Klaek, 239 • 

dyeing, in the fermentation vat, 239 
Blues, 23l? 

Brown. 239 

dycstulfs, dyeing vith the, 238, 239 


Lac-dye, 180 
Lactate, antimony, 31 
Lan<^ashir(^ Jigger, 307, 308 
Lawns, bleaching of, lOl—103 
Load acetatt', 45, 40 

!)asic, 45 
(■hromat(‘ of, 157 
nitrate, 45 

, jwroxklc, action of, on cotton, 4 
Ltdmej silk, 9 
Lemon Yellow, 158 
Ltiucoic Brown B paste, 301 

Lark Orcen B paste, 300, 301 
Licclla, 12 
Lima wood, 178 
Jjime, 35, 30 

boil, 93. 103, 107 
bowk, 103 * 

Linen, 5 • 

behaviour of, tcuvards <-olouring matters, 0 
bleaching of, 132-137 

piecegoods, 135—137 
yarn, 134, 135 

niicroscojHC characteristics of, 0 
rubbing boards for, 136 
special pnxiesscs of bleaching, 137 
yarn, bleaching of, 134, 135 
counts of, 303 
reeling of, 134 
Litharge, 45 ^ 

Logwood, 170—17(5 
aged, 171 

agoing of, 171 . 

black, methotrs of dyeing, 172—I/O 
blues dyed with, 171 
dyeing of, black on indigo, 173 

loose cotton, 174 
pieiiegoods, 175, 17(5 
warps, 174, 175 
^ yarn, 174 

extract, 171 • 

extracting the colouring matter from, 171 
gnfy on loose cotton with, 18() 
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Logwood— continued. 

grey on yam with, 180 
maturing or ageing of, 171 
violets dyed with, 171 
Iioose cotton, bleaching of, 78 
dyeing, 341^45 

machine, Drf'zo’s, 343 

Haubold’e, 345 
dagenburg’s, 341 
Klauder-Woldon, 341, 342 
Obermaier’s,- 343, 344 
Rh^dcH’, 342, 343 
Schmidt’s, 343 
Schmitt’s, 345 

Ludigol, 45 
Lutoolin, 177 


Machinery, dyeing, 341—372 
Madder, 178 

^ bleach, 103, lOf 

Magnesium chloride, tendering produced by, 85 
Marigancao bronze. 101, 102 
sulphate, 40 
Manganous chloride, 40 
Manila hemp, 1) 

Market bleach, 100—108 
Marseilles soap, 52 
Materials, \yeight of, 307 
Mather kier, i)5, 00 

method of working niih, 112, 113 
Mather-riatt ager for steam black, 337, 338 
. cop dyeing machine, 300—302 

electrolyst'r, 74, 75 
stenter clip, 131, 132 
Measurest weights and, 300—400 

Mereerisation, photo-micrograph of bleached sateen before and after, und^r tension, 
^47 

Mereerised cotton, finishing of, 154 

photo-mierograph of, 5 
r<?actions for the charat^torisation of, 154—156 
piecegooils, dyeing with substantive dyestuffs, 215 
yarn, dyeing, with substantive dyestuffs, 212 
Mercerising, 141—154 

automatic hank, machine, 148, 149 
hank, machines, 148—150 
of cotton piccegood.s, 150—153 

yarn in the hank, 147—150 
•ivarps, 150 
practice of, 147—154 
range, 152, 153 
MetAnii Yellow, 271, 272 
Metanitraniline, 282 

orange with, 282 
Meta-phenylenediamine, 217 
Meta-toluylonediamine, 47, 216 
Meteor, 9 

Methyl^lue for cotton, 193, 272 
.Cot^n Blue, 193 
Soluble Blue, 193 
Methylene Blue, 192, 193 
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Metric Bystem of weights and measures, 391), 400 
Middleton’s cop dyeing machine, 364— 360 
Milk of lime, 30 ♦ 

Mineral colours, 157—102 
Mode-shades, dyeing of, with Alizarines, 324 
Moleskins, scouring of. 105 
Mommer’s cop dyeing machine, 357 
Monopole-brilliant-od. 304 
oil, 53 

soap, 52, 70, 114 

Montforts’ conlinuous hank drying macliinc, 350, 351 
Mordant, alkaline chrome. 24, 25 • 

Pink, 20 

dyestuffs,* fAlizarines), 310- 328 

aj)plieivtion of the, 311—328 
Yellon, 324 

Mordants and ('henii(s*ils, 23—fiO « 

for dyeing Ji'-ht shades nilli Alizarines, 324 
tannm, 04—(>7 
Moric acid, I7() 

Morintamye acid, 170 
Mulls, bleaehin<r of, 109—110 
hluriatic acid. 42—44 
MyraboUiiis, 07 


NAXKrr yellow. 100 

Naphthol, Alpha and Bela, 47, 210, 275, 279, 281 
Beta, colours, 274 
B, 275 
Blue, 282, 283 

Naphtholsulphonie acid, Beta, 217 
lilaphthol Vcilow S, 272 
Naphthyiamhic, Aljdia, 47,281, 282 
base, filpha, 281 
B(*ta, 283 

claret. Alpha, 281, 282 

developing with alplia-naphthylaminc, 281 

salt S lender, 28* 

])n‘paring bath for, 2Hl 
ether powder, 217 
Ethyl-beta, 217 

Naphtindon, 101 

Natural colouring matters, 103 --181 


jncthods of dyeing greys, browns, etc., wdth, 18(^ 181 

New Motaminc Blue, 180 
Pink, 3li?“ 

Turkey-red process, 310—318 
New Zealand flax, 0 
Nigrosinc, 180 
Nitrate of iron, 41 * 

Nitrazol C, 277, 281 

<*oupling with, 221, 222 
Nitric acid, 47. 40 

action of, on cotton, 3 
Nitrocellulose, 3 

, silk, 0 

dyeing of, 0, 10 * 

^ microscopic characteristics of, 0 

fitro-p-toluidiife, 283 
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Nitrosamilio, roupling with, 221, 222 
Pink, 283 

Red paste, 278, 280 
Nitrof?o base’M, 340 
Blue, 340 

NitrosodiiPethylaiiiUne, 340 
Nitrotolnidine, 47 
Nut galls, 07 


Oak galb, 07 

Obernmier’s cop dyeing maehine, 354— 350 
Octtol electrolysor, 75 -78 
Oil, Monopole, 53 
ot vitriol, (>3 -05 
^ brou 11,03 

(loiilile, 03 * 

olive, 10 

TuiD’v-i' iI, (IS, (HI, 71). Ill, 11.7, ;!11, uni, .'ll!), 32'.>, 22(i 
'rurkoiK' N, ,'IOS r • * - 

Old fu.sti.’, 17() 

Olein. (W, (ill 
Olive oil, 40 

Hoaj). 52 

One-batli Alizaune eolouiK, 328 
black. 320—332 
Open bleacli kuT, 08 lOO 
soa|)(‘r, 122—124 
top cirgiilating kier, 80, IH) 

>\«lth kieis 00—101 

washing, soining, and cliemieking machine. 113, li-l 
Orange II. IV, (I. .\, 271, 272 
. <-hronu-, 15S, 150 

mill n’ctaniiianihne, 2S2 
On-hik IHO 

Oiganie (lokiuring matters, Artificial, v. Artificial (iy{!«tuiTs. • 
Orlean. 180 
Oxalic acid, 40 

action of, on cotton, 3 
tendering produced by, 85 
Oxaininc (lcvcln])crH, 210, 2J7 
Oxfonls, bleaching of, 100, 110 
Oxidising agents, action of, on cotton, 4 
Oxyecllulose, 4 

reactions for, 4 
Oxydian^io blacks. 214 
Oxygen pouder, fiO 
Oxyniuriab* of tin, f»3 
Ozone, blcacdiing with, 1^7 


Pa(’K»J(J of cop boxes, 355 

system of cop dyeing, 354—357 
Padding jiggei. 235, 230 

machine, Ihrec-bowl. 370, 371 
Painting with acid dyestuffs, 270 
Paper Red, 272 
yarin 12^ 

dyeing of, 12 
Parafaminophenol, 340 • 

Paraffin wax, stains eanaed'hv. 85. 80 
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Paratnine, 339, 340 
, Brown, 339, 340 

Faranitranilinc, 49^276—280 

• C, 270 ; 

coupling with, 221 ,r(XT< 

red on piecogooda, developing with AzophdrRed, NitrazblC,Nitro- 
saminc Red paste. Faranitranilinc, 276, 278—280 
“ Boul ” for impregnating yarn f#r, 275 * 
developing bath for, 276, 277 
dyeing of, on piccegoods, 278—281 
on yarn, 275—278 
preparing bath for, 275, 2f9 

yarn with bcta-naphthol for, z/o 

Faraphcnyloncdiamine, 339 
P(|ra-red, v. Faranitranilinc red. 

Paste, bleaching, 110 

Pauly silk, 10 • 

mieroseopic characteristics of, 10 
PendU'bury kier, 91, 92 * 

Pendlebury-Bariow kier, 92 
JVrcarboitfitc of potash, 51 
Percentage table, 401 

Perforated skewer system of cop dyeing, 357 -362 
Permanent hardness of water, 14, 1(), 17, 18. 20 
Permanganate of potash, 52 

bleaching cotton with, 115, 110 

tPernambuco w’ood, 178 
Peroxide of hydrogen, 45 

bleaching with, 116 

Persian berries, 177 
Phenol, 50. 190, 210 
Phenylenediaminc, 50, 19(), 217 
Philochroniine, 324 
•Phloxine, 271 

Fast Pinks, 271 
Ph(»aphate of soda, 6(J 
PiassavafO 

Piecegood«, blea(;hing of cotton, 85---113 
crabbing of, 360, 3ir7 
drying of, 127—132 
dyeing of, in the indigo vat, 107—170 
with basic dyestuffs, 105 
mereerising of cotton, 150—153 
scouring of, 105, 106 
singeing of, 8f)—89 
stamping of, 80 
^teeping of, 86 
stitching of, 80 
washing of, 118—124 
Pile fabrics, scouring of, 105, 100 
Pink, 272 

alkaline, inoi’dant, 20 

dyeing of medium, w'ith Alizarine, 324 

new, 318 

salt, 03 

Pipes, weight of, 398 

Plan of Bleaching, Dyeing, Mercerising, and Finwhing Works, Z t z 
Sm^ll Bleach Works, 133 ^ 

Plant for the production of aged Anilhio black, 336, 337 
piat?8ingoing, 86—88 

* machine, 87 
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Ponceau, 271, 272 

Pornitz’s cop dyeing machine, 368—360 
warp dyeing machine, 365, 366 
Potash alum, 25 

Potassium antimony tartrate, 31, 32 
bichromate, 61 
carbonate, 61 
chlorate, 51 
fcrricyanidc, 51 
forrocyanidc, 51 
hypochlorite, >|1 
percarbonate, 51, 52 
permanganate, 52 

bleaching with, 115, 1 Hi 
Preparing and batching arrangement, 98 
0 salt, G1 

Primulinc, 100 • 

. after-treatment uith bleaching powder, 22(> 

Prud’homme iilack, 338 * 

Prussian Blue, Hil ^ 

Prussiate, 51 

bla(‘k, 337, 338 
Pumj)s, 35)8 

centrifugal, 308 
Pim; Blues, 15)3 

Purification of water, clicnn'cal, 10—22 
mechanical, 10 

Purpurinc, 178 
Purpurol, 304 
Pyi'og«urt' Blacks, 253, 254 

Blues, developing, \\ith bleaching powder solution, 255, 250 
dyeing, in the jigger, 256 

• j)adding maeliine, 254, 256, 257 

on eoj)s anrl cheeses, 256 
on ^s'ai’ps, 253, 254 
* piocegoods uith, 254 

Olive, 257 
• Yellow, 257 

Pyrol dyestufts, dissolving of the, 262 
dyeing w ith the, 262 
Pyroligneous acul. 23, 24 
Pyrolignito of jron, 40—42 
Pyronine, 189 
Pyroxylin, 3 

QuKitrETiN, 177 
Quereitrin, 177 
Quercitron bark, 177 
Quercus nigra, 177 

tinetoria, 177 
Quichlime, 35 
Quinoline Yellow’, 271, 272 


Hain water, 4 
Ramie, v. Chinagrass. 

Raw cotton dja ing, 341—345 
Red liquor, 2^ 29 
•Prussiate, 51 
woods, 178 
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Reeling of linen yarn, 134 
^ Reseda lutieola, 177 

Resin boil, 108 • > 

• soap, 108 
Resorcine, 52, 100, 210, 340 
RIuc MR. 340 
dyestuffs, 270—273 

treating, with Solidogen, 271 

Retting of (lax, o 
Hhamniis, 177 
Rhea, 7 

Rhodamino, 102, 271 
Rhus eotinus, 170 
River ater, 4 * 

l^ngalite, 02 

Rope pn]l(!\s, Hfjeed of belt and, 30<S, 300 
cashing tnaehine, JIO—122 
Rosazine, 102 
R()S(! Bengal, 271 
R.osopheTJiiie, 200 
Rubbing ^oaids foi- linen, 130 
Rubia tnietoiiuiu, 178 


8ArFi;()\VKR. 177, 178 
iSaffranine, J02 
^Saffron, bastard, 177, 178 
• Indian, 177 
Saint-Denis Black, 207 

Rod, 2(H), 210 
Sal aniinoniac, 20 
Sail, eoininon, 50. 57 
Salts of lemon, tendering ]iro(|uced by, 85 
^Sandal woo<i, 178 
Sapan iiooil, 178 
Sateens, bleadiing of,^J01—103 
SatujabM^ steani, 307 
Saunders vood, 178 
S<-ailet with chloroanisidine, 282 
Searlets, 271, 272 
Schaeffer's aci<l, 196, 217 
Sehirp’s cop dyeing machine, 350 
Scouring drills, 105 

of cotton cloth for blacks, 105 
fustians, 105 
moleskins, 105 
jnl(* fabrics, 105, 100 
^■Ivctccns, 105, 100 
velvets, 10.5, iOO k 

Scroop, producing, on rnen^erised cotton, 42, (>7, 154 
SiAitcher, 125, 120 

Shirtings, market bleaclffor, 100—108 

Siemens ejeetrolyser, 73 

Silicate of soda, 00, 01 

Silk, artificial, 9 

Silvalin, 12 

Singeing, 80—89 

gi^, machine, 88, 89 
plate, machine, 87 

Siriusf 10 
Sisal, 9 
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SixteeU'Cylinder warp drying machine, 306 
Slaked lime, 34 
Sliver, .bleaching of cotton, 78 
Smothering of sulphur dyestuffs, 235 
Soap, 52 

castor oil, for Para-tcd, 63 
Marseille'*, 52 • 

Monopolo, 52 
olive oil, 52 
resin, 108 

Soaper, optm, 122—124 
Soda, 55, 56 V 

ash, 55, 56 
crystals, 55, 56 
Sodium acetate, 53 
arsenate, 54 
* bichromate. 54 
bisalf)hit(‘. 54, 55 
‘boVat'-, 55 
carbouat. 0 . 55 
chlorate, 56 
ehlofide, 56. 57 
fcrricyankle, 57 
ferroevanide, 58 
hydrat<‘. 58 
hyilrosulpliitf, 58 
hydroxide. 58, 50 
livjHK-hlorite, 50, 60 

bleaching with, 113, 114 

• * (‘leetrolyik: plant for the preparation of, 73—77 

preparation of, 50, 72—77 
'railfor's apparatus for the pn'paration of, 72 
nitrite. 60 » 


perl>niate, (H) 

bleaching with, 117 
j)<^i'o\kle, 60 

bleaching ^vitll, 117 ^ 

de\ eloping linmedial dyesttilTs with, 247 
phosphate, 60 
silicate, 60, 61 
stannaOi, (il 
sulphate. Cd, 62 
sul])hide, 62 

Hulj)hoxylale-forma]dehydc, 62 
tetrasiheate, (>0 
thiosulphate, (>3 
*^iungstate, 63 
Solid (Iroen, 324, 328 

Solidogen, afUT-tivain>‘»nt of substantive tl\estuffs with, 225 
treating resoreine dyestuffs witli, 271 
Soluble Blues, 180, 103,272 
, glass, (iO 

oil, V 'Purkey-red oil. 

Souring, opon-^vidth, washing, and cbeinicking machine, 113,. 114 
Special Grey, 104 

Specific gnwity. Conversion of, into degrees Twaddle, 388 
SiKJncor’s hank dyeing machine, 34li 
Sponle patent continuous open-width kier, 96, 97 
Spirits of salty,’ 42 —44 » ^ 

Sp»ng water 4 , 

Square beater w ashing m>\chine, 121, 122 
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Squeezer, 124-126 
Squeezing of yarn, 83—85 
Stamping, pjecegQodH, 86 
Stannato of soda, 01 
Stannic chloride, 03 
StannoiiM ehlorido, 63, 04 

Starching and stontcring range, high-speed, 130—132 
Steam, 307 

black, 337, 338 

Malhcr-Platt ager for, 337, 338 
saturated, 397 

Steaming sulphur <lyestuiTs, 235, 237 * 

Steiner’s 'i'urkey-rcd process on piccegoods, 321, 322 
Stentcr, 130—132^ 

(dip, Mather-Platt, 131, 132 
Stitching ])iccGgoods, 80 
Stretching and shaking macliine. yarn, 83, {14 
Substantive (•()lours, v. Sijbstantive cotton (lycstutfs. 
cotton dvestuffs, I9i>—227 

after-tnratment cV, uith hg’maldehydc, 225 

' nl?‘ta]lie salts, eU^, 224—227 

Soluiogcn, 225 

cou])]ing of, 221--224 
tliazcdisnig and dcvoloj)ing of, 215—221 
dyeing in -continuous open-width dyc'ing machines 
214 

loose cotton with, 210, 211 
mercerised piecegoods with, 215 
yarn with, 212 
pi(K-cgood8 with, 213—215 
sliver with, 211 
warps uith, 212, 213 
with the, 207- )^15 
yarn with, 211, 212 

ntethods of d,\ cing and aftcr-rivatment, 190, 197 
toppijig with l)asie dyestuffs, 227 ^ 

cougar oi^'cau, ‘*o 

Sulpliat(Hl oil, V. 3’urkcy-red oil. 

Sulphide flyestuffs, v. Sulphur dyestuffs. 

of eo]>pcr, 38 
Sulpliur Blacks, 240 
Blues, 241 
Browns, 241 
Catechu, 241 

colours, V. Sulphur dyestuffs. 

(’orinth, 241 
dyestuffs, 228—209 

after-treatment of, 238 
application of the, 230—269 
arrangement for steaming of, 237 
continuous dyeing machine for, 251 
(lev(^oping of, by steamtng, 235, 237 
dyeing, in the padding machine, 252 
dye stick and dye vat for dyeing, 232 
jiggers for dyeing with, 233—235 
on cops and cheeses, 233 
hanks, 231, 232 
loose cotton, 231 
piecegoods, 233^—235 
warps, 232, 233 
smothering of, 235 
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Sulphur dyestuffs— 

steaming of, 235, 237 
topping of, with Indigo, 238 

basic dyestuffs, 237, 238 * 

i V'arp dyeing machine for, 232, 233 

Indigo Blue, 2^1 
Sulphuric acid, 63—05 • 

action of, on cotton, 2 
Sulphurol dyestuffs, dyeing %dth the, 257 
Indigo, 257 
Sumach, 66 . 

extract, 67 

Sunil hemp, 9 ^ 

Superheated steam, 397 


TAGLiANi'^iiaAMoxT] kier, 90 
Tannic •acid, 00 

Tannin, 60 • • 

mordants, (4, 6i| 01^ 187, 188* 

Tannins, 04, 06, 07 
Tartar emetic, 31, 32 
Tartaric acid, ()7 

action of, on cotton, 3 
Tooth in wheels, number of, 398 
Tom^rary hardness of water, 13, 16, 18 
Terra Japonica, 178, 179 
'Testing of dyestuffs and fibres, 373—380 

• the*fastnes8 of dyestuffs, 383—385 
Tetrasuioak; of sodimn, iJO, 01 
Thormonietrio scales, (•omj)ari8on of, 301, 392 
Thiclo fiilk, 11 

dyeing of, 12 

microscopic characteristu's of, 11 
Thies-Herzig kier, 94, 95 
'Tbio Indf^o dyestuffs, 304—306 

Ked B paste, 304, 305 

• dyeing of, together with Indigo, 305 

Scarlets, 305, 300 
Thiocat^chine, 267 
Thiogene Blacks, 265, 206 
Blues, 266 

ilyestuffs, dyeing with, 205 —200 
Thion dyestuffs, dyeing with, 202 
Thional Blues, 268 

•dyestuffs, 208 
Grt?en, 268 
Thionol Blacks, 203, 

Blues, 263 

dyestuffs, dissolving of the, 263 

dyeing pieeegoods iai the jigger with th^ 264 

with worsted selvedges with, 264, 
union goods with, 265 
with the, 263—265 
yam with the, 263 

Thiophenol Blacks, dyeing yarn with, 255 
Thiophor B^k Brown, 261 

* BiKks, 261 • 

dyestuffs, dyeing in the jigger wifii, 261 
* with the, 261 
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Thiophor Vavy Blues, 261 
Thioj^Ine dyestuffs, dyeiiij^ with, 260, 287 
Thoon's method dyeing hanks, 346 
Three-bow! padding inacliinc, 371 
Tin crystals, 63, 64 
salt, 63, ()4 
spirits, 30 

Titanium tanno-oxalate, 68 
'fitanous (•iiloiid(s 68, 370 
salts, ()8 
Tolidinc, 08, 283 
'roluidine, Nitro-/>, 283 
'riduylenedianiine, Meta, 216 
Top}iing, Anilmo l^aek >vith Indigo, 207 

substantive dyestulTs uith Aniline black, 2(>0, 201 
basic dyestuffs, 227 
sulphur dyestuffs witli basics dyestuffs, 237, 238 
Indigo, 238* 

Touriiante oil. 68 

I’oucls, bleaching of. 111, 112 

'rrainping maelunc, 313, 314 

'riHversD’i;,' motion, automatic, on plab* singeing maeliine, 87, 88 
Trcl)l(‘ cralO)mg machine, 366, 367 
Turkey-red, 311—323 

Bayer's ]n'oeess, on jiiecegoods, 323 
yarn, 322 

hloaeh, 104. 105 
clearing of, 315, 322 

higli-jircssure steaming cottage for, 317, 318 
new piocess, 316- -.318 
oil, 68, 311, 311). 310. 322, 326 
pre{)aration of, 68, 6tt 
use of. in l)leaching, 70, 114, 115 
old process, 312—3It) 
sim])lified inoeesses, 310—321 

on yarn, 310, 321 

, steaming of, 317 

Steiner's, process, 321, 322 
1’urkono cril N, 308 
'rurmerie, 177 

yellow on yam with, 181 
'ruHcaline Orange has(‘, 283 
Twaddle’s hyilrometer, 388 
Twills, bleaching of, 101—103 


g- bier, 170 
Under water jigger, 235 
Ungreenable Aniline black, 320 
Unit of beat, 30t> 

work, 300 * 

Unripe (<lead) cotton, 2 


Va(ianc'INE colours, 274—283 
V^onia, 67 
Vanadium black, 335 
Vat i^'-estulls, 284 300 

( application of the, 285—309 
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VeRotabl© fibres, 1—12 
Velvetedhs, scourinR of, 105, 100 
V^elvets, scouring of, 105, 100 
S^ertical drying machine, 127—129 
kior, uith injector, !K), 91 
Victoria Blues, 192 * 

V^idaJ Black, 207 
V^iscose, 4 

silk, 4, 11 

dveini^of, 12 

mici'oscopic^haracteristus of, 12 


Walker's jigger. 271, 272 
Walsh kior, 94, 95 
VVan» drying, 2(9) 

machine, sixl<‘<*n-c_\ lindw. 200 
dyejng machine, for sulphur <lycstiins, 222, 223 
jour-h<jx, 2()4, 205 • 

Ij^ligl?, 10^ 0 

Bornil/Zs, 205. 20() 

War]iH. bleaching, 79 

dyeing, in the imligo vat, 107 
of, 204 -2(50 

with basic (lycstufK, 194 
• mercerising of cotton, 159 
Wash mills, 125 

stocks, Hi, 129, 125 
lyheeb 

Washing, i-olton yarn. Hi 

machiiK’. Mauliold’s yarn, 81. 82 
rope, 119, i 21 
sfjuaio beater, 121, 122 
with wooden fallers, 118, 119 
maciiinc.?', yam, 81. 82, 82 

«of cotton pieeegooils, 118—124 j 

open-width, souring, and chcmi< king machine, 112, 114 

VVftor. 13 

analysis of, 14 
Blues, 192 

chemical punlication of, 19, 22 
compariBon of degn^s of hardness of, 18, 19 
correction and purification of, 19—22 
estimation of the hardness of, 1(5, 18 
hardness of, 13, 14 ♦ 

mangle, 12(5, 127 
* chasing in the, 127 
mechanical purification of, 19 
rain, 4 
river, 4 

softeners and purifiers, 20—22 
spring, 4 
well, 4 

Weight of materials, 397 
pipes, 298 

Weights and measures, 299—400 

English system of, 409, 401 
- Metric system of, 299, 490 

Weld, 177 
WUte sour, 104 
WiUesdon goods, 2 
B,D. 
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WilsoiiV bleaching liquor, 27 
f.Woatl, 1()3 

WoJff’w cop dyeing ^nachine. 1158 
'Woods, rod, i78 

Wool dyestuffs, dyeing oi, together M'ith Alizarines, :{28 
Wringing of yarn, 83 -85 


Xyj/)LTN, 12 


Yarn, bleaeJiing of, 70—81 
counts ol, 303, 304 
Irymg of, 34T) - 353 
lycing in the indigo vat, lb(i 
of, 345—340 

hydrocxtracting of, 83 -85 • 

mercerising of <-i)tton, in tlu' hanic, 147—150 
squeo/ing of, 83—-85 * 

stretching and shaking inacliiiK'. 83,^4 * 

waalung machines, 81, 82, 83 
^ of, 8I 
wringing of, 83 85 

Yarns, basis of the count .systems of, 303 

constants for comparing counts or, 30J 
Yellow, chrome, 157, 158 
% Nankin, ll>0 

« on > ani nith turiucne, 181 
I’russiatc. 51 
A\ood, 170 

Young iustic, 17b, 177 


? 1 N(’ acetate, 50 
dust, fiO 

lime vat, 287, 28» 
jiowfRir, (>0 

“Zittau ” tf^chuhert’s) e(q> dyeing maehino, 358 
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